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The  Shock  of  Terrific  Impact 


Marble  itself  wears  out  under  the  fric¬ 
tion  of  human  footsteps.  It  has  strength 
but  not  resilience.  It  wears  away  under  con¬ 
tinuous  ordinary  use. 

Kreolite  Wood  Block  Floors  installed  in 
factories  have  the  strength  and  resilience  to 
defy  extraordinary  traffic,  whether  foot  or 
wheel.  Steel  girders  weighing  tons  may  be 
trucked  across  them  they  may  slip  from 
balance  and  strike  with  the  driving  force  of 
their  enormous  weight.  Kreolite  Floors  stand 
the  test. 


You  can  depend  upon  Kreolite  Floors  as 
thousands  of  others  now  depend  upon  them. 
They  will  meet  your  requirements;  they  will 
endure  as  long  as  your  plant  stands.  They 
solve  your  floor  problems  permanently. 

All  lines  of  business,  such  as  machine  shops, 
foundries,  textile  mills,  woolen  mills,  ware¬ 
houses,  loundhouses,  tanneries,  paper  mills 
and  stables,  have  solved  their  flooring  prob¬ 
lems  permanently  by  using  Kreolite  Floors. 

Let  our  Kreolite  Floor  Engineers  study  your  floor 
needs  and  make  their  recommendations,  without  any 
obligations  on  your  part. 

Kreolite  Redwood  Floors 

California’s  wonderful  redwood,  fortified  by 
the  Kreolite  process  and  laid  under  the  supti 
vision  of  Kreolite  Factory  Floor  Engineers,  pro¬ 
vides  a  flooring  of  ultimate  smoothness  and  en¬ 
durance.  It  is  restful  to  the  eye  and  foot  alike. 
Kreolite  Redwood  Block  Floors  are  particularly 
adapted  to  office  buildings,  hotels,  schools,  de¬ 
partment  stores,  hospitals,  textile  mills,  etc. 

Kreolite  Floors  can  be  laid  wilhout 
interrupting  production 
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cent  and  for  the  other  0.5  per  cent.  These  are  all  the 
definite  measurements  of  which  we  have  been  able  to 
find  a  record.  If  any  of  our  readers  have  further  fig¬ 
ures  it  would  be  helpful  to  make  them  known. 


Thrift  and  the  Gasoline  Tax 

New  jersey  is  one  of  the  four  or  five  states  left 
which  do  not  impose  a  gasoline  tax  and  naturally 
a  campaign  is  now  on  there  to  bring  it  into  line  with 
the  rest  of  the  country.  In  commenting  on  the  proposed 
tax  a  New  Jersey  newspaper,  opposed  to  the  tax,  to 
flout  the  argument  that  a  gasoline  tax  is  desirable  be¬ 
cause  it  charges  the  foreign  driver  for  the  use  of  the 
road,  draws  a  picture  of  the  state  boundary  lined  with 
gas  stations  in  the  tax-free  neighbor  states,  with  lines 
of  cross  state  tourists  stopping  to  fill  their  tanks  before 
entering  this  tax  burdened  area.  This  is  rather  far 
fetched.  The  biggest  automobile  carries  only  15  gal¬ 
lons  of  gas. .  Even  assuming  that  it  arrived  at  the  state 
line  empty,  the  saving  in  the  tax  free  state  is  only  30 
or  40  cents,  and  of  course  the  average  saving  would  be 
less  than  half  that.  It  is  a  pretty’  picture  of  a  thrifty 
nation,  this  conscious  effort  to  save  10  cents  when  tour¬ 
ing,  but  it  is  hardly  in  accord  with  facts.  Besides,  New 
York  is  New  Jersey’s  only  tax-free  neighbor,  and  who 
knows  when  she  too  will  pull  into  line. 


Open  to  Question 

SOME  State  Health  Departments  use  a  method  to 
compel  the  in.stallation  of  sewage-works  by  munic¬ 
ipalities  that  is  open  to  question.  They  refuse  to  grant 
permits  for  sewer  extensions  until  their  orders  to  build 
sewage-works  have  been  obeyed.  This  seems  logical 
enough  as  a  mere  penal  measure  or  as  a  means  of 
protecting  cities  or  property  owners  below  sewer  out¬ 
falls,  but  looked  at  broadly  as  a  matter  of  the  greatest 
good  to  the  greatest  number  is  the  policy  sound?  The 
abolition  of  cesspools  and  privies,  in  order  to  get  human 
wastes  away  from  house.s,  has  a  far  more  vital  relation 
to  public  health,  as  a  rule,  than  does  the  final  disposal 
of  sewage.  In  most  cases  the  chief  effect  of  sewage 
treatment  is  nuisance  prevention  rather  than  health 
protection.  There  is  a  remedy  at  law  for  those  who  suf¬ 
fer  from  nuisance ;  and  there  is  or  should  be  even  more 
sure  and  speedy  remedy  at  law  where  menace  to  health 
can  be  proven.  These  facts  might  w’ell  be  taken  into 
account  before  state  health  authorities  deny  house¬ 
holders  sewage-removal  facilities  in  order  to  compel  a 
city  to  build  sewage-works.  Such  a  means  of  compul¬ 
sion  looks  like  a  confession  of  weakness  and  raises  ques¬ 
tions  as  to  whether  some  state  health  authorities  have 
a  clear  conception  of  either  their  functions  or  the  way 
they  should  be  exercised.  Moreover,  in  the  past  if  it 
is  not  still  true,  many  state  health  departments  con¬ 
centrated  on  sewage  disposal  and  neglected  far  more 
vital  health  measures,  particularly  means  to  compel 
municipalities  to  supply  pure  water.  To  make  the  mat- 
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Hydraulic  Fill  Shrinkage 

SHRINKAGE  of  hydraulic  fill  comes  up  seldom  as  a 
major  question  either  in  planning  embankment 
height  or  in  computing  estimates  for  progress  payments 
to  the  contractor.  Ordinarily  it  has  been  held  by  the 
practical  constructor  to  be  a  negligible  item  in  the 
volume  of  work.  Is  it?  The  question  has  been  raised 
on  a  hydraulic  fill  operation  in  Florida  where  it  is 
desired  to  take  fill  cross-sections  to  check  cut  measure¬ 
ments.  Location  of  the  fill  on  a  mud  fiat,  with  a  hard 
bottom,  complicated  the  problem  by  bringing  in  the 
factor  of  subsidence  by  compression  or  squeezing  out 
of  the  mud.  The  sectioning  showed  a  subsidence  of 
about  25  per  cent.  Obviously,  little  of  this  was  due  to 
true  shrinkage  but  how  much  might  the  shrinkage  be? 
A  considerable  search  of  books  and  articles  on  hydraulic 
fill  reveals  a  surprisingly  small  volume  of  evidence.  In 
building  a  hydraulic-fill  dam  in  Porto  Rico  some  ten 
years  ago  careful  measurements  showed  a  shrinkage  in 
vertical  height  of  about  0.5  per  cent.  Measurements 
made  on  two  of  the  dams  for  the  Miami  Conservancy 
District  gave  for  one  a  shrinkage  of  about  0.33  per 


Protecting  the  Public 

Temporary  structures  on  and  around  construction 
jobs  and  especially  those  to  be  used  by  the  general 
public  should  be  designed  and  erected  with  a  maximum 
of  care.  Too  many  of  them  are  falling  down.  When 
a  trestle-sidewalk  structure  without  warning  falls  into 
a  foundation  excavation  injuring  several  passers-by, 
when  a  half  block  of  street  decking  over  a  subway  oper¬ 
ation  completely  collapses,  even  though  commendable 
policing  prevented  injury  to  anyone,  or  when  a  tempo¬ 
rary  detour  bridge  is  crushed  beneath  a  truck  it  is  not 
enough  to  say  that  some  such  failures  are  inevitable  and 
must  be  charged  to  a  so-called  natural  con.struction 
hazard.  Nor  can  any  satisfaction  or  redress  be  gained 
by  blaming  the  public  for  sometimes  taking  unnecessary 
chances.  To  the  average  man  any  assembly  of  lumber 
around  a  construction  job  open  to  the  public  is  perma¬ 
nent.  Should  this  assembly  be  a  bridge,  a  trestle- 
sidewalk  or  a  decked  street  his  thinking  reactions  to¬ 
ward  any  danger  of  collap.se  are  probably  nil.  Likewise 
he  will  stand  directly  beneath  a  bundle  of  steel  members 
as  they  are  being  hoisted  10  to  20  stories  above  the 
street  while  under  the  same  conditions  contractors’ 
workmen  will  be  found  at  a  safe  distance  and  with 
Heads  up.  This  contrasted  attitude  illustrates  the  crux 
of  the  whole  matter  of  providing  protection  for  the 
public — temporary  structures  entirely  adequate  for  use 
by  workmen  on  the  job  are  dangerous  when  accessible 
to  the  layman.  Most  workmen  have  a  construction 
sense  while  the  man  of  the  street  has  none.  It  is  there¬ 
fore  incumbent  upon  the  contractor  to  minimize  the 
injury  hazards  around  his  job  by  providing  safer  tempo¬ 
rary  structures  for  the  public’s  use. 
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ter  worse,  every  one  who  is  well  posted  knows  that  a 
lar^e  percentage  of  the  sewage-works  built  are  so  poorly 
operated  as  to  be  of  little  benefit  to  anyone,  although 
running  up  large  capital  outlay  and  operating  expenses. 
To  cite  these  facts  is  not  to  argue  again.st  sewage-works 
but  merely  to  call  for  a  re-consideration  of  the  whole 
matter  from  the  viewpoint  of  relative  health  values  and 
real  efficiency  in  state  health  administration. 

Motor  Vehicle  Accidents 

EW  states  excel  Connecticut  in  the  consideration 
given  to  motor  vehicle  hazards.  It  has  an  excellent 
statistical  bureau  for  recording  and  classifying  acci¬ 
dents,  its  traffic  regulations  are  comprehensive,  its  dis¬ 
ciplinary  measures  are  particularly  forceful  and  its 
educational  methods  are  in  advance  of  general  practice. 
Yet  in  reviewing  the  accident  records  of  the  last  two 
years  with  a  similar  review  for  1923  for  comparison, 
R.  S.  Kirby  of  the  department  of  civil  engineering  of 
Yale  University  using  the  state  statistics  and  sponsored 
by  the  state  commissioner  of  motor  vehicles,  sees  scant 
improvement.  The  opening  sentence  of  Mr.  Kirby’s 
report  is:  “The  motor  vehicle  accident  situation  in 
Connecticut  does  not  yet  show  many  signs  of  improve¬ 
ment.”  And  almost  its  final  remark  is:  “There  have 
been  but  few  encouraging  features  to  record.”  This  is 
a  most  gloomy  conclusion.  There  are  indeed  agencies 
who  dispute  its  justice  and  present  figures  in  proof. 
But  Connecticut’s  figures  have,  to  those  who  know  how 
most  motor  vehicle  accident  records  are  compiled,  a 
rigid  precision  which  makes  them  difficult  to  set  aside. 
There  is  cheer  in  believing  that  the  accident  rate  due 
to  motor  vehicles  is  being  materially  reduced.  With  the 
Connecticut  records  before  us,  however,  we  cannot  con¬ 
fidently  do  so. 

Good  Construction 

FAMOUS  old  engineering  structure  justified  the 
pride  of  its  builders  when,  in  building  New  York’s 
third  subway  system,  the  necessity  came  to  uproot  the 
elevated  column  footings  in  Eighth  Ave.  north  of  110th 
St.  Except  the  famous  high  curve  at  110th  St.,  of  the 
6th  Ave.  line,  here  was  the  highest  structure  of 
the  old  elevated  railways  of  New  York.  Not  only  was 
the  structure  high  above  ground  but  for  various  reasons 
.stated  in  the  article  in  this  issue  by  Lazarus  White,  the 
foundations  went  deep  below  the  surface.  Then, 
half  a  century  ago,  concrete  was  not  a  common  material 
and  Portland  cement  imported  from  Europe  was  a  ma¬ 
terial  to  be  used  frugally,  so  footings  of  brick  masonry 
in  Portland  cement  mortar  were  constructed  for  these 
bold  elevated  structures  for  steam  railways.  Some  of 
these  brick  piers  were  30  ft.  high  above  the  footing 
course  of  rough  concrete  probably  of  natural  cement. 
It  is  the  evidence  of  Mr.  White,  an  engineer  experienced 
beyond  mo.st  in  New  York  city  foundations,  that  the 
elevated  railway  builders  took  their  masonry  well  down 
to  stable  foundation  beds,  and  that  the  brickwork  after 
50  years  was  in  excellent  condition.  Indeed,  noting 
how  this  brickw’ork  was  cut  through  without  shattering, 
as  shown  by  the  sketches  and  views  from  photographs 
given  in  Mr.  White’s  article,  his  written  word  is  hardly 
necessary  as  evidence  of  qualify.  There  is  no  marvel 
of  course  in  good  foundation  work  50  years  old,  but 
it  is  not  too  often  that  those  who  build  after  say  well- 
done  of  what  was  built  before. 


Barge  Canal  Bookeeping 

N  ANOTHER  page  of  this  issue  Maurice  W.  Wil¬ 
liams,  an  engineer  who  for  many  years  was  connected 
with  the  New  York  State  Barge  Canal,  presents  an 
argument  in  justification  for  the  economic  possibilities 
of  that  much  critici.sed  waterway.  His  claim  is  that 
when  or  if  the  savings  effected  by  the  carrying  of 
freight  on  the  Barge  Canal  become  greater  than  the 
actual  cost  of  the  waterway  to  the  state,  then  the  canal 
becomes  ju.stified  as  a  public  enterpri.se.  No  attempt  is 
made  to  prove  that  the  people  of  the  state  who  pay  for 
the  canal  participate  in  all  of  the  savings  which  accrue 
to  the  shippers.  The  argument  is  general;  that  is,  that 
any  saving  in  transportation  reacts  to  the  good  of  the 
whole  commonwealth  and  the  possibility  of  some  of  that 
saving  running  over  into  adjoining  states  which  do  not 
pay  for  the  construction  which  brought  the  saving  about 
is  not  considered. 

Mr.  Williams  presents  credible  figures.  He  has  in¬ 
vestigated  what  a  number  of  shippers  have  saved  by 
their  use  of  the  canal  over  what  it  would  have  cost  to 
have  shipped  by  rail,  and  has  compared  these  savings 
with  the  savings  on  the  other  waterways,  as  a  result 
of  which  he  has  arrived  at  a  figure  of  $1.15  per  ton 
saved  for  every  ton  of  freight  which  goes  over  the  canal 
regardless  of  the  distance  it  is  to  be  shipped.  He  then 
analyzes  the  amount  of  shipment  over  the  canal  and 
finds  that  this  has  been  increasing,  in  accordance  with  a 
fairly  common  increase  on  other  waterways,  at  the  rate 
of  10  to  11  per  cent  a  year.  Using  10  per  cent  as  an 
average  increase  he  arrives  at  a  certain  saving  each 
year  until,  in  1948,  on  that  basis,  the  canal  will  have 
reached  its  capacity  of  20,000,000  tons  annually,  beyond 
which  time  the  annual  savings  will  be,  of  course,  only 
on  that  amount. 

He  then  goes  back  to  the  cost  of  the  canal,  and  he 
itemizes  annual  costs  made  up  of,  first,  the  amortiza¬ 
tion  and  interest  charges  which  the  state  is  paying 
annually,  around  $6,000,000  a  year ;  the  maintenance  and 
operating  costs,  around  $3,000,000  a  year;  and  the  per¬ 
manent  betterment  and  claims  cost,  around  $1,000,000 
a  year.  This  total  of  nearly  $10,000,000  a  year  is  taken 
as  the  annual  cost  to  the  state  of  the  Barge  Canal.  Then 
he  says:  At  that  time  when  the  total  saving  to  the 
shippers  equals  the  total  annual  cost  to  the  state,  both 
as  figured  above,  that  year  the  canal  begins  to  be  a 
paying  proposition.  On  this  basis  he  claims  that  in 
1939  the  canal  will  commence  to  pay  and  that  by  the 
time  it  has  reached  its  capacity,  in  1948,  it  will  begin  to 
make  $13,000,000  to  $14,000,000  a  year,  and  in  1960, 
when  it  is  fully  amortized,  it  will  be  making  $20,000,000 
a  year. 

There  will  be  those  who  may  question  the  propriety 
of  assuming  that  this  barge  canal  will  continue  to  be  in 
use  as  long  ahead  as  1960,  who  believe  that  obsolescence 
is  a  much  greater  wrecker  of  such  public  works  than  is 
depreciation  or  neglect.  There  will  be  those  who  ques¬ 
tion  the  assumption  that  because  a  certain  shipper  in 
the  State  of  New  York  saves  a  certain  amount  of  money 
that  the  State  of  New  York  itself  is  justified  in  spend¬ 
ing  that  much  money  to  effect  the  saving.  There  is 
further  the  fallacy  that  money  a  shipper  saves  is  com¬ 
munity  benefit  whereas  money  a  railroad  takes  in  is 
private  profit;  in  other  words  a  true  computation  of 
saving  to  the  community  should  establish  the  difference 
between  real  costs  of  the  two  methods  of  transportation. 
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i.ot  between  cost  on  the  one  hand  and  market  pride  on 
the  other. 

But  all  of  these  questions  are  subordinated  by  the 
major  criticism  of  the  method,  which  is  that  it  fails  to 
consider  the  tremendous  sums  of  money  which  the  state 
has  paid  out  in  operating  and  maintenance  costs  and  in 
interest  charges  and  which  have  been  piling  up  for  all 
of  these  years  and  will  for  many  years  continue  to 
j)ile  up  as  deficits  in  a  proper  bookkeeping. 

Let  us  look  at  the  canal  as  we  would  at  a  private 
business  enterprise,  using  Mr.  Williams’  own  theory  of 
coats  and  savings.  In  1905,  we  will  say,  the  state  of 
New  York  had  no  barge  canal;  in  1955  it  will  have  a 
canal  carrying  20,000,000  tons  (taking  the  optimistic 
forecast  Mr.  Williams  presents)  which  soon  thereafter 
will  represent  a  clear  profit  of  $20,000,000  a  year.  Be¬ 
tween  1905  and  1955  there  lie  60  years  during  which 
the  state  will  have  paid  out  a  certain  amount  of  money 
and  during  which  the  shippers  will  have  saved  a  certain 
amount  over  what  it  would  have  cost  them  to  have 
shipped  by  other  means  had  the  canal  not  been  available. 
What,  then,  will  be  the  comparison  at  the  end  of  these 
50  years  between  the  amount  paid  out  by  the  state  and 
the  amount  saved  by  the  shippers? 

We  shall  use  only  rough  figures  throughout.  The 
State  of  New  York  has  spent  for  construction  on  the 
Barge  Canal  around  $170,000,000.  It  has  issued  $152,- 
000,000  of  bonds  at  an  average  rate  of  4  per  cent,  di¬ 
rectly  chargeable  to  the  canal;  these  bonds  mature  at 
various  times  from  1942  to  1967  but  for  the  purpose  of 
this  rough  comparison  it  is  sufficient  to  assume  them  all 
maturing  in  1955.  The  other  $18,000,000  came  from 
some  other  source,  which  is  not  given  in  the  reports  now 
available.  But  however  the  money  was  raised,  the 
state  will  have  to  pay  to  its  creditors  in  50  years  time 
that  $170,000,000.  It  may,  by  setting  up  a  3  per  cent 
sinking  fund,  amortize  that  amount  by  paying  out  in 
the  whole  50  years  around  $75,000,000,  but  in  addition 
for  the  entire  50  years  it  will  be  paying  around  4  per 
cent  interest,  which  will  total  about  $340,000,000.  For 
the  36  years  of  this  50  that  the  canal  will  be  in  opera¬ 
tion  it  will,  on  Mr.  Williams’  own  figures,  have  an 
annual  maintenance  and  operating  charge  of  about 
$3,000,000,  say  $108,000,000,  and  a  permanent  annual 
improvement  fund  of  $1,000,000,  say  $36,000,000.  This 
means  that  50  years  after  it  started,  that  is  in  1955, 
the  Barge  Canal  will  have  cost  the  state  a  total  of 
around  $559,000,000,  minus  such  interest  and  premi¬ 
ums  as  accrued  during  the  construction  period  when 
there  was  a  greater  sum  in  hand  from  bonds  sold  than 
was  required  for  construction  payment.  In  1924  Gov¬ 
ernor  Smith  said  that  amount  was  $25,000,000.  Call  it 
$29,000,000,  and  the  total  cost  of  the  canal  to  the  state 
in  1955  will  be  about  $530,000,000. 

Now,  what  will  the  shippers  (and  the  state,  according 
to  Mr.  Williams)  be  saved  in  this  period?  From  1919 
to  1924  there  were  nearly  10,000,000  tons  shipped  on 
the  canal,  which,  at  the  $1.15  a  ton  estimated  saving,  is 
$11,000,000.  From  1925  to  1947,  with  an  annual  10  per 
cent  increase  figured  by  Mr.  Williams,  there  will  be 
about  $215,000,000  saved,  and  from  1948  to  1955,  when 
the  canal  will  be  operating  at  capacity,  the  saving 
would  be  about  $184,000,000,  a  grand  total  of  410,- 
000,000. 

It  would  take  another  six  to  ten  years,  therefore, 
before,  the  total  savings,  as  figured  by  Mr.  Williams, 


^%ould  equal  the  total  cost;  that  is  sometime  between 
1960  and  1965,  sixty  years  after  the  work  was  sUirted, 
paper  profits  would  begin  to  accrue.  That  is  the  projH’r 
time  to  consider  the  canal  a  paying  proposition,  and 
not  in  1938,  when  the  annual  credit  passes  an  annual 
charge  based  on  a  sum  which  neglects  accrued  deficits. 

This  is  not  the  popular  method  of  figuring  the  cost 
of  public  works.  Money  s|)ent  for  interest  on  funds 
long  expended  does  not  figure  very  much  in  public 
accounting.  But  so  long  as  a  bookkeeping  justification 
is  being  attempted  for  the  New  York  State  Barge  Canal, 
it  is  just  as  well  to  consider  some  of  the  plain  arith¬ 
metic  involved.  Deficits  in  government  may  be  met 
by  a  stroke  of  a  fountain  pen,  but  they  should  not  be 
forgotten  when  economic  justification  is  being  sought. 
And  has  the  history  of  any  60  years  in  the  pa.st  been 
such  that  we  are  justified  in  assuming  that  we  can  plan 
60  years  ahead  in  the  utilization  of  any  transportation 
agency  ? 


Direct  Oxidation  Again 

Another  of  the  many  experimental  and  working- 
L  scale  plants  built  to  treat  sewage  by  electrolysis 
seems  destined  to  come  to  an  early  end.  The  lure  of 
electrical  treatment  captivated  Webster  in  England 
forty  years  ago  and  has  since  taken  possession  of  a  half 
dozen  inventor-promoters,  chiefly  Americans.  Of  ten 
straight  electrolytic  plants  built  with  the  good  money 
of  American  cities  not  one  is  in  use  today.  Electrolytic 
treatment  would  have  been  a  dead  issue  years  ago  had 
not  one  of  its  more  recent  promoters  combined  it  with 
excess-lime  treatment.  The  combination  has  made  little 
headway  notwithstanding  vigorous  promotion  in  many 
cities  and  states.  Today,  the  doomed  plant  at  Allen¬ 
town,  a  small  one  at  Phillipsburg,  N.  J.,  and  one  of  con¬ 
siderable  size  at  Winston-Salem,  N.  C.,  stand  as  the 
tangible  working  results  of  forty  years  of  effort  in  the 
electrolytic  treatment  of  sewage — and  water  also,  for 
that  has  been  included  in  the  projects  of  some  of  the 
promoters. 

To  the  considerable  number  of  articles  and  letters 
on  the  electrolytic  and  lime-electrolytic  or  direct-oxida¬ 
tion  plants  and  projects  publi.shed  in  this  journal  and  in 
the  two  journals  united  to  form  it  in  1917  there  is 
added,  on  p.  422  of  this  issue,  a  considerable  part  of  a 
leport  on  a  seven-day  test  of  the  Allentown  plant,  by 
Metcalf  &  Eddy, 

The  report  contains  brief  running  comments  on  the 
various  elements  of  the  test,  but  no  summary  of  net 
results,  except  this  cogent  sentence  among  the  general 
conclusions :  “The  sewage  treatment  plant  now  in  oper¬ 
ation  at  Allentown  is  not  of  a  type  suitable  for  adoption 
for  the  treatment  of  the  sewage  of  the  whole  city  due 
to  the  fact  that  the  purification  effected  is  inadequate, 
the  operating  charges  are  high  and  the  quantity  of 
sludge  produced  is  excessive.’’  In  its  general  applica¬ 
tion,  this  conclusion  is  in  line  with  practically  all  inde¬ 
pendent  expert  opinion  on  the  process,  uttered  publicly 
or  privately,  during  the  dozen  years  since  it  has 
been  under  discussion.  Furthermore,  the  report  con¬ 
tains  string  evidence  that  lime  rather  than  electrolysis 
is  the  main  factor  in  the  combination,  and  it  is  lime 
treatment,  with  its  heavy  sludge  production,  that  engi¬ 
neers  and  cities  have  been  cutting  free  from  for  the 
last  two  or  three  decades. 
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Swiss  Electric  Plant  Increases  Primary  Power  by  Pumping 

On  WaeRgital  Power  Development  in  Switzerland  Excess  Water  Power  During  Spring  Flood  Used  to 
Pump  Water  Into  High  Storage  Reservoir  for  Fall  and  Winter  Use 

By  P.  E.  Gisiger 

Structural  KiiKiiiefr,  I’eiiunylvania  Water  &  Power  Co.,  Italtimore,  Md. 


SWITZERLAND  in  1924  consumed  725  kw.-hr.  of 
electric  energy  per  capita  (U.  S.  1925,  600  per 
capita)  and  is,  in  this  respect,  as  far  as  the  writer’s 
knowledge  goes,  leading  any  other  country.  To  arrive 
at  this  high  utilization  of  electricity  and  to  make  the 
be.st  iKjssible  use  of  the  country’s  vast  resources  of  hydro¬ 
electric  power,  Swi.ss  engineers  have  to  overcome  many 


FXG.  1 — GKXER  VI.,  PRAX  OK  THE  WAEOOITAI,  POWER 
DEVEI,OPMEXT 


handicaps,  chief  of  which  is  the  uneven  distribution  of 
river  flow’  over  the  year. 

The  annual  rainfall  amounts  to  about  the  same  figure 
as  the  average  in  the  northeastern  United  States.  But 
of  the  total  precipitation  a  large  amount  is  kept  back  as 
snow’  on  the  higher  reaches  of  the  Alps.  Part  of  this 
goes  to  form  the  numerous  glaciers  and  as  such  consti¬ 
tutes  storage  and  equalizes  river  flow”,  but  the  other 
part  swells  the  rivers  in  spring  and  all  of  it  is  kept  back 
during  w’inter,  w’ith  the  result  that  all  Sw’iss  rivers 
have  a  period  of  high  flow  in  May  and  June,  and  very 
low’  flow  from  October  to  March.  Fig.  2  shows  the 
average  monthly  flow  of  the  river  dealt  with  more 
specifically  in  this  article,  for  a  typical  year;  the  general 
character  of  the  hydrograph  is  the  same  for  all  water¬ 
courses  of  Sw’itzerland.  Thus,  the  period  of  low’  flow 
falls  together  w’ith  the  period  of  high  demand  for 
energy  and  all  hydraulic  engineering  in  Switzerland 
has  to  contend  w’ith  this  fact. 

Prior  to  1914  little  progress  had  been  made  to  im¬ 
prove  the  natural  conditions  with  accumulating  basins. 
The  general  trend  had  been  to  build  low-head  run-of- 
river  plants  and  to  provide  steam  or  Diesel-engine 


auxiliaries,  so  that  at  that  time  the  winter  supply  of 
peak  power  w’as  dependent,  to  a  large  degree,  upon  the 
importation  of  fuel.  With  the  war  fuel  imports  became 
uncertain  and  at  once  the  unbalanced  condition  of  the 
country’s  water  power  supply  was  felt.  Fuel-consuming 
stand-by  and  peak  load  plants  could  not  be  operated  at 
a  time  when  the  same  lack  of  fuel  caused  an  enormous 
increase  in  the  demand  of  electricity  for  heating  and 
cooking  purposes  and  industries  w’ere  expanding  to  sup¬ 
ply  the  needs  of  the  belligerent  neighbor  countries. 

The  resulting  consequences  were  felt  especially  hard 
in  the  city  of  Zurich  and  the  surrounding  industrial  ter¬ 
ritory  which  was  served  principally  by  a  medium-head 
plant.  In  1917  a  high-head  storage  plant  of  9,000  kw. 
capacity  was  added,  but  even  in  the  same  year  the  city 
had  to  buy  power  from  outside  concerns  to  make  up  its 
requirements  of  about  130,000,000  kw.-hr.,  and  had  to 
look  for  new’  sources  of  supply. 

The  country  around  Zurich,  industrialized  to  a  high 
degree,  is  served  by  the  Swiss  North  Eastern  Power 
Co.  This  utility  was  comparatively  well  off,  having 
demonstrated  at  an  early  time  the  advantages  of 
coupling  a  low’-head  run-of-river  plant  w’ith  a  high-head 


KI<;.  2— AVERAGE  MONTHLY  DISCHARGE  OF  W’AEGGITAI. 

CREEK  FOR  A  TYPICAL  YEAR 

storage  plant.  The  addition  of  a  40,000  kva.  low-head 
plant  in  1918  made  it  necessary,  however,  to  balance 
the  system  with  a  new  storage  development  for  winter 
requirements.  The  city  of  Zurich  as  well  as  the  power 
company  had  made  preliminary  investigations  about 
power  and  storage  possibilities  in  the  valley  of  the 
Waeggital  Creek,  a  mountain  stream  with  a  drainage 
area  of  15.6  sq.  miles,  emptying  into  the  Lake  of  Zurich 
(Fig.  1).  It  was  natural,  therefore,  that  when  both 
producers  felt  the  need  for  more  power,  they  should 
develop  this  source  jointly.  A  new  company  was  formed 
in  which  the  city  of  Zurich  and  the  S.  N.  E.  P.  Co.  took 
a  half  interest  each.  Work  was  begun  in  March,  1922, 
and  in  December,  1924,  current  could  be  supplied  to  the 
systems  of  the  parent  organizations. 

The  nature  of  the  development  and  its  water  supply 
are  such  that  a  careful  determination  of  the  required 


KIG.  4 — SCHUAKH  DAM  DUKIXG  CONSTRUCTION 
Vii’W  l<H>Kint:  soiithwfst ;  niixt-r  plHnt  mt«l  roiKTvting  tower 
at  right. 


FIG.  5— SCHRAEH  DAM,  4-CU.YD.  HOPPER  OP  AERIAL 
CABLEWAY  DISTRIBUTING  CONCRETE 


PIG.  « — SCHRAEH  D.\M  NEARLY  COMPLETED 
End  tower  of  aerial  <  ableway  at  extreme  right.  ^ 


I^FIG.  3— SCHRAEH  DAM  SITE  AT  BEGINNING  OP_WORK 
View  looking  northeast,  f 
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storagfe  capacity  was  essential.  It  was  found  that  in 
order  to  make  complete  use  of  the  whole  drainage  area 
and  to  equalize  yearly  fluctuations,  the  useful  storage 
capacity  had  to  be  about  9  per  cent  higher  than  the 
average  yearly  discharge,  or  five  billion  cubic  feet. 

At  first  development  of  the  available  gross  head  of 
1,485  ft.  ir  one  stage  was  considered,  but  detailed  esti¬ 
mates  proved  a  two-stage  development  to  be  more 
economical  (Fig.  7).  The  topographical  features  pre¬ 
vented  the  construction  of  the  main  dam  at  a  point 
where  the  drainage  of  the  whole  area  could  be  caught. 
This  fact  made  the  designers  adopt  the  plan  of  pump¬ 
ing  water  from  a  lower  altitude  into  the  main  reservoir 


The  main  structure  of  the  whole  development  is  the 
Schraeh  dam  (Fig.  8).  It  is  a  massive  gravity  wall  of 
triangular  cross-section,  220  ft.  high  above  the  stream 
bed  and  362  ft.  high  above  the  deepest  point  of  the 
foundation.  Its  length  on  the  top  is  550  ft.,  the  volume 
of  concrete  305,000  cu.yd.  Up  to  a  certain  elevation 
the  concrete  was  poured  from  a  tower  with  chutes,  but 
in  the  upper  part  it  was  poured  from  an  aerial  cable- 
way  shown  in  Fig.  5.  The  concreting  plant  included 
four  IJ-cu.yd.  mixers,  each  served  by  a  battery  of  four 
bins  for  graded  aggregate  and  one  bin  for  cement.  The 
power  company  maintained  an  elaborate  testing  outfit 
at  the  site  and  the  utmost  care  was  taken  to  obtain  a 


at  times  of  high  flow,  and  releasing  it  from  there  at 
times  of  low  flow.  The  over-all  efficiency  of  such  a 
scheme  is  of  course  low;  but  in  this  instance,  it  proved 
a  good  investment,  as  the  pumps  are  run  at  off-peak 
times  during  the  high  flow  period  in  spring  with  power 
from  the  interconnected  run-of-river  plants,  which 
formerly  had  to  be  wasted  over  the  spillways.  In 
other  words,  secondary  power  is  transformed  into 
primary  power,  and  the  difference  in  value  between  both 
cla.sses  of  current  more  than  makes  up  for  mechanical 
losses  incurred  in  the  process.  It  is  estimated  that  32 
million  kw.-hr.  will  be  used  annually  for  pumping. 

The  plans  for  storage  and  output  were  then  fixed  as 
follows.  The  average  yearly  discharge  of  the  drainage 
area  is  4.5  billion  cu.ft.  Of  this,  3.5  billion  cu.ft.  is 
the  natural  yearly  inflow  into  the  main  upper  storage 
basin;  1  billion  cu.ft.  is  the  summer  inflow  into  the' 
lower  basin,  which  is  pumped  into  the  upper  basin  in 
the  time  between  April  1  and  Oct.  31.  The  whole  4.5 
billion  cu.ft.  are  to  be  released  in  the  time  between 
Nov.  1  and  March  31,  generating  60  million  kw.-hr. 
in  the  upper,  and  47  million  kw-hr.  in  the  lower  power 
house,  or  a  total  of  107  million  kw.-hr.  primary  power. 
To  this  is  to  be  added  5  million  kw.-hr.  secondary  power, 
generated  in  the  lower  power  house  from  the  winter 
inflow  into  the  lower  basin,  making  the  total  average 
annual  gross  output  112  million  kw.-hr. 

Construction  Details — One  of  the  main  construction 
problems  was  the  transportation  of  materials  and 
equipment.  To  lay  track  to  the  upper  dam  and  power 
house  sites  would  have  been  very  expensive.  Instead, 
it  was  decided  to  ship  everything  by  truck  from  the 
nearest  railroad  station,  which  is  about  five  miles  hori¬ 
zontal  distance  from  the  largest  single  operation,  the 
Schraeh  dam.  A  considerable  mileage  of  roads  had  to 
be  built  or  improved,  and  a  force  kept  busy  to  maintain 
them  during  construction.  In  the  record  month  9,000 
tons  were  hauled  over  an  average  distances  of  five  miles, 
the  heaviest  single  load  being  40  tons  on  a  specially 
built  truck. 


concrete  of  maximum  strength  and  density.  The  larg¬ 
est  day’s  pour  was  2,000  cu.yd.  Horizontal  and  vertical 
expansion  joints  subdivide  the  dam  into  a  number  of 
separate  blocks.  The  dam  so  far  has  proven  to  be 
perfectly  tight. 

An  interesting  feature  about  the  foundation  of  the 
Schraeh  dam  is  that  the  deepest  portion  of  it  w’as  not 
poured  first.  At  the  dam  site  the  V-shaped  notch  cut^ 


by  the  river  into  the  rock  extended  down  140  ft.  below  ■ 
the  actual  river  bed.  Excavation  to  this  depth  proved 
to  be  a  slow  process  and  would  have  delayed  concreting 
for  several  months.  Pouring  of  concrete,  therefore,  was 
started  before  excavation  had  reached  the  bottom  of  the 
notch  and  carried  up  high  enough  for  the  concrete  to 
support  itself  by  arch  action  between  the  two  abut¬ 
ments  ;  then  excavation  below  this  layer  of  concrete  was 
continued,  material  being  removed  through  several 
vertical  shafts  which  had  been  left  open.  When  the 
bottom  of  the  notch  finally  was  reached,  the  whole  cav¬ 
ity  was  filled  with  concrete  through  the  same  shafts. 
This  operation  was  described  in  Engineering  News- 
Record  of  Aug.  28,  1924,  p.  345. 
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During  construction  of  the  dam,  the  Waeggital 
Creek  was  by-passed  through  a  diversion  tunnel.  This 
tunnel  is  controlled  by  two  butterfly  valves,  through 
which  the  lake  can  be  emptied  whenever  this  should 
become  desirable.  The  intake  for  the  power  house  is 
located  away  from  the  dam  and  formed  by  a  pressure 
tunnel  opening  into  the  lake  180  ft.  below  the  normal 
water  level.  The  opening  can  be  closed  by  means  of  a 
roller  gate  13  x  20  ft.,  the  seat  of  which  is  formed  by 
a  frame  of  polished  granite,  against  which  a  rubber 
sealing  strip  attached  to  the  gate  is  pressed  when  the 
gate  at  closing  position  is  released  from  its  rollers. 
When  opening,  the  gate  travels  on  guides  following  the 
natural  slope  of  the  reservoir  bottom  up  to  an  operat¬ 
ing  chamber.  When  the  gate  is  lifted,  a  screen  travel¬ 
ing  on  the  same  guides  is  lowered  in  its  place.  Vertically 


secondary  power  available  from  interconnected  low- 
head  plants.  This  condition  exists  regularly  in  the 
spring  and  summer,  with  Waeggital  plants  shut  down. 

In  normal  operation,  the  water  discharged  from  the 
Rempen  power  house  is  caught  by  a  second  dam,  form¬ 
ing  a  basin  of  17,000,000  cu.ft.  capacity.  This  dam  is 
again  of  gravity  section  and  92  ft.  high.  Its  basin  can 
be  emptied  through  two  bottom  outlets  controlled  by 
sluice  gates.  Besides  this,  excess  water  is  taken  care 
of  by  two  syphon  spillways  and  an  automatic  crest  gate. 
The  tunnel  intake  in  the  east  abutment  is  controlled  by 
a  butterfly  valve  of  11  ft.  diameter.  The  tunnel  has  the 
same  cross-section  as  the  one  for  the  upper  development 
and  measures  8,500  ft.  from  intake  to  surge  chamber. 

A  ravine  which  cuts  deep  into  the  mountain  side  had  to 
be  spanned  with  an  aqueduct.  I  i  the  surge  chamber 
the  w’ater  enters  two  steel  penstocks  and  falls  from  ele¬ 
vation  2,000  ft.  to  a  tail-water  elevation  of  1,455  ft. 

The  Siebnen  pow'er  house  contains  again  four  units  of 
Francis  single  runner  vertical  shaft  water  wheels,  500 
r.p.m.,  266  sec.-ft,,  16,000  hp.,  connected  to  3-pha.se, 
50-cycle  generators  of  16,500  kva.  capacity,  at  power 
factor  0.68.  Adjoining  the  power  house  is  the  trans¬ 
former  and  switch  building,  which  forms  the  point  of 
distribution  for  the  upper  as  well  as  the  lower  develoiv 
ment  and  ties  together  the  transmission  .systems  of  the 
city  of  Zurich  and  the  Swiss  North  Eastern  Power  Co. 
To  Zurich,  pow’er  goes  over  four  circuits  of  50,000  volts. 
The  power  company  has  two  outgoing  circuits  of  100,000 
volts  and  five  circuits  of  50,000  volts.  Two  other  100,000 
volt  circuits  form  ii  tie  with  transmission  systems  of 
Central  and  Western  Switzerland. 

The  costs  for  the  entire  development,  exclusive  of 
transmission  line.s,  was  estimated  in  1920  at  $16,200,- 
000.  The  annual  report  of  the  WacKgital  Power  Co.  for 
1925  says,  that  with  the  development  practically  com¬ 
pleted  in  the  fall  of  1925,  the  cost  to  date*was  $14,800,000, 
the  reduction  being  due  to  lower  prices  for  labor  and 
material  at  the  time  of  construction.  This  is  equivalent 
to  1.2  cents  per  kw'.-hr.  Considering  the  cost,  it  has  to 
be  borne  in  mind  that  the  112  million  kw.-hr.  generated 
in  this  development  convert  into  primary  power  an 
equal,  or  larger,  amount  of  kilowatt-hours  generated  in 
the  interconnected  run-of-river  plants,  which  hereto¬ 
fore  W’as  secondarj'  power. 

Of  the  total  estimated  cost,  9.4  per  cent  was  for  land 
and  W'ater-rights  and  preliminary  work.  20,3  per  cent 
for  the  Schraeh  dam,  3.1  per  cent  for  the  Rempen  dam, 
16.4  per  cent  for  intakes,  tunnels  and  surge  chambers, 
9.6  per  cent  for  penstocks,  6.8  per  cent  for  buildings, 
21,3  per  cent  for  mechanical  and  electrical  equipment, 
and  13.1  per  cent  for  engineering  and  interest. 

The  development  was  designed  by  the  joint  engi¬ 
neering  staffs  of  the  Swiss  North  Eastern  Power  Co. 
and  the  city  of  Zurich’s  Power  and  Light  Service,  under 
the  supervision  of  F.  Gugler,  chief  engineer  of  the 
S.  N.  E,  P.  Co,,  who  also  was  in  charge  of  construction. 
Walter  Trueb  of  the  Zurich  Power  and  Light  Service, 
was  responsible  for  mechanical  and  electrical  installa¬ 
tions.  All  work  was  done  by  contract  and  the  various 
construction  units  split  up  among  several  firms.  The 
writer  visited  the  development  in  April,  1925,  and  is  in¬ 
debted  for  a  large  part  of  these  data  and  most  of  the 
pictures  to  E.  Schnitter,  assistant  superintendent  with 
H.  Hatt-Haller  Co.,  contractors  for  the  Schraeh  dam. 


FIG.  9— REMPEN  D.^M  SYPHON  SPILLWAYS  IN 
CENTRAL  PORTION 

under  the  operating  chamber  and  500  ft.  back  of  the 
opening,  the  tunnel  can  be  closed  with  a  butterfly  valve 
operated  by  oil  pressure. 

From  the  intake  the  tunnel  leads  with  a  slope  of  0.3 
per  cent  over  a  distance  of  12,000  ft.  to  the  surge 
chamber,  from  which  two  penstocks  of  8  ft.  diam.  in 
the  upper  portion  and  6  ft.  10  in.  diam.  in  the  lower 
portion  lead  to  the  power  house.  The  bottom  of  the 
surge  chamber  is  at  elevation  2,730  ft.  and  tail  water  at 
elevation  2,105  ft.  The  total  weight  of  penstocks  is  1,970 
tons  and  the  maximal  slope  is  40  degrees.  At  the  en¬ 
trance  into  the  power  house,  each  penstock  is  split  in 
two  and  each  branch  controlled  by  a  spherical  valve. 

The  characteristics  of  the  Francis  single  runner  verti¬ 
cal  shaft  turbines  are:  net  head  758  ft.,  flow  256  sec.-ft., 
19,000  hp.,  500  r.p.m.,  runner  diameter  71  in,,  runner  of 
cast  bronze.  The  generator  characteristics  are:  16,500 
kva.,  power  factor  0.8,  8,800  volts,  50  cycles. 

Besides  the  four  generating  units,  the  pow’er  house 
contains  four  pumping  units,  consisting  each  of  a  5,100 
hp.,  50  cycle,  750  r.p.m.  vertical  shaft  motor,  directly 
connected  to  a  rotary  pump  of  45  sec.-ft.  capacity  against 
a  head  of  800  ft.  These  pumps  deliver  the  drainage 
which  collects  below  the  Rempen  dam  through  the  pen¬ 
stocks  into  the  main  reservoir  at  times  when  there  is 
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Five-Purpose  Water  Treatment 
Plant  at  Tampa,  Fla. 

Brides  Filtration  and  Chlorination  Water  Is 
Decolorized,  Softened,  and  Recarbonated 
to  Prevent  Corrosion 

A  SOFTENING,  decolorizing,  recarbonatin}?.  filtering 
and  chlorinating  plant  was  recently  installed  by 
the  Tampa  Water  District,  Florida.  It  has  a  capacity 
of  12  to  15  m.g.d.  and  makes  it  possible  to  reduce  the 
draft  on  the  old  well  system  to  6  m.g.d.,  so  as  to  avoid 
getting  “excessively  hard  or  saline  water,”  says  N.  S. 
Hill,  Jr.,  consulting  engineer  for  the  new  supply,  in  a 
paper  in  the  Journal  of  the  New  England  Water  Works 
.Association  for  June.  The  new  river  supply  is  of  good 
(juality,  but  during  the  rainy  season  swamp  overflows 
produce  a  highly  colored  soft  water,  while  in  the  dry 
season,  with  the  yield  chiefly  from  springs,  the  color  is 
low  and  the  hardness  is  high.  Contrasts  in  the  water 
from  the  rainy  to  the  dry  season,  in  parts  per  million, 
are:  Color,  200  and  25;  total  hardness,  25  and  200; 
alkalinity,  24  and  140;  sulphate  hardness,  1  and  60; 
turbidity,  1  and  0.  Practically  two  treatment  plants  in 
(•ne  are  required  to  meet  the  two  widely  different  kinds 
of  water,  and  intermediate  gradations.  The  case  for 
decolorizing,  softening  and  recarbonization  is  thus 
stated  by  Mr.  Hill: 

Decolorizing — The  most  important  treatment  is  that  for 
color  removal.  Aluminum  sulphate  and  sulphurous  acid  are 
used  to  accomplish  this.  Heretofore  aluminum  sulphate 
alone  generally  has  been  used  for  the  purpose.  However, 
this  chemical  is  expensive  and  when  color  ranging  from 
100  to  200  p.p.m.  is  to  be  combated,  the  cost  is  almost  pro¬ 
hibitive.  By  the  addition  of  sulphurous  acid,  the  alkalinity 
may  be  neutralized  and  the  hydrogen-ion  concentration 
raised  to  a  point  where  the  most  complete  precipitation  of 
the  aluminum  sulphate  as  aluminum  hydroxide  takes  place. 
As  a  result,  a  much  smaller  amount  of  aluminum  sulphate 
is  required  for  the  complete  removal  of  color  than  when 
aluminum  sulphate  is  used  alone.  Lime  or  soda  ash,  added 
after  filtration,  again  lowers  the  hydrogen-ion  concentra¬ 
tion  and  cuts  down  the  amount  of  free  carbon  dioxide  in  the 
water  to  a  point  where  the  water  can  be  distributed  safely 
without  danger  of  corroding  the  distribution  system. 

Softening — During  a  portion  of  the  year  softening  is  re¬ 
quired  in  addition  to  the  decolorizing  treatment.  The  flex¬ 
ibility  provided  in  the  design  of  the  sedimentation  basins 
makes  it  possible  to  change  readily  from  a  decolorizing  to  a 
decolorizing-and-softening  plant.  By  the  use  of  hydrated 
lime  the  carbonate  hardness  is  thrown  down.  If,  in  addi¬ 
tion,  the  water  has  a  sulphate  hardness,  soda  ash  is  added 
U)  reduce  it.  The  water  then  passes  to  decolorizing  tanks 
and  basins  where  aluminum  sulphate  is  added.  The  alum¬ 
inum  sulphate  lowers  the  causticity  due  to  the  addition  of 
the  lime,  and  removes  the  color.  The  water  then  passes  to 
a  carbonating  chamber. 

Recarbonization — It  is  believed  that  in  recarbonization 
has  been  found  the  solution  of  one  of  the  most  perplexing 
problems  in  modern  water  purification.  The  demand  for 
soft  water  has  reached  such  proportions  that  in  cannot  be 
ignored  by  those  responsible  for  the  design  of  present-day 
purification  systems.  This  has  been  recognized  in  the 
Tampa  plant  where,  by  the  introduction  of  recarbonization, 
the  evil.s  of  the  usual  softening  plant  have  been  avoided. 
Recarbonization  eliminates  the  re-precipitation  of  calcium 
carbonate  in  filter  underdrains,  distribution  system  and 
meters,  and  the  so-called  sand  growth,  and  gives  a  more 
pala.  able  water.  The  amount  of  carbon  dioxide  introduced 
can  be  regulated  accurately  by  the  chemist  in  charge,  so 
that  the  water,  as  delivered  to  the  consumer,  has  the  prede¬ 
termined  content  necessary  to  give  the  most  satisfactory 
water. 


Besides  a  baffled  soda  ash  mixing  tank  there  are  eight 
lime  mixing  and  eight  aluminum  sulphate  mixing  tanks 
fed  through  brass  orifices.  The  tanks  are  operated  in 
series.  Each  lime  and  alum  tank  is  provided  with  a 
motor-driven  bronze  impeller  set  in  a  14-in.  draft  tube 
to  provide  agitation.  There  are  two  1-m.g.  lime  settling 
basins  and  two  0.75-m.g.  decoloring  basins,  giving  4- 
and  3-hr.  detention  periods  at  normal  operating  rates. 
These  basins  may  be  operated  in  series  or  in  parallel. 
The  sludge  removal  system  is  thus  described: 

Sludge  Drainage  System — Through  the  first  half  of  each 
settling  basin,  a  series  of  lateral  drains,  consisting  of  6-in. 
vitrified  bell-and-spigot  pipe  tees  [38i  in.  c.  to  c.  1,  have 
been  laid  in  the  floor  of  the  basin,  with  the  branch  of  the  tee 
pointed  up  and  set  flush  with  the  finished  floor.  A  6-in. 
vitrified  plug,  with  a  1-in.  orifice,  was  placed  in  each  bell. 
Sloping  concrete  ridges  separate  the  rows  of  pipe.  The 
underdrains  are  conencted  up  to  the  headers  at  the  side  of 
the  basin  which  collect  and  discharge  from  sections  consist¬ 
ing  of  five  lines  of  underdrains.  Each  header  is  controlled 
by  a  gate  valve  and  discharges  into  a  12-in.  cast-iron  pipe 
leading  to  the  sewer.  By  opening  the  gate  valve,  the  water 
in  the  basins  is  utilized  to  flush  out  the  sludge  which  has 
been  deposited  over  the  bottom  of  the  basin.  The  sludge 
drainage  system  may  be  back  washed  with  water  under 
moderate  pressure  so  that  if  the  sludge  surrounding  the 
drains  becomes  hard  or  caked  it  may  be  loosened.  As  a 
great  portion  of  the  sludge  is  deposited  in  thd  first  half  of 
the  basins,  it  was  not  considered  necessary  to  continue  this 
construction  through  the  second  half.  A  4-in.  flushing  line 
with  hose  nozzles  has  been  provided  for  cleaning  this  por¬ 
tion  of  the  basins. 

Six  Gauntt  dry-feed  chemical  machines  are  provided, 
two  each  for  lime,  sulphate  of  alumina  and  .soda  ash. 
Two  Shutte  and  Koerting  burners  with  accessories,  con¬ 
vert  sulphur  into  carbon  dioxide  ga.s  and  thence  into 
sulphurous  acid,  the  latter  being  introduced  into  the 
chemical  trough  that  receives  the  .sulphate  of  alumina. 
Carbondale-New  York  equipment  is  used  to  produce  car¬ 
bon  dioxide  from  coke  for  recarbonating  the  water.  The 
gas  is  applied  in  a  baffled  carbonating  chamber  through 
a  pipe  grid  on  the  floor.  This  grid,  Mr.  Hill  believes,  will 
give  better  results  than  the  filtros  plates  heretofore  used. 

The  eight  concrete  gravity  filter  tanks  have  as  a 
strainer  sy.stem  half-round  6-in.  cast-iron  pipes,  with 
lugs  that  raise  them  from  the  floor  so  as  to  give  “practi¬ 
cally  a  continuous  horizontal  orifice,  i-in.  wide,  on  both 
sides  of  the  pipe.”  To  release  entrained  air,  1-in.  holes, 
6  in.  c.  to  c.,  are  provided  in  the  tops  of  these  pipes. 
Ca.st-iron  spacers  separate  the  pipes  to  12  in.  c.  to  c. 

All  the  chemical  and  filter  apparatus  was  supplied  by 
the  American  Water  Softener  Co.,  and  the  chlorinators 
by  Wallace  &  Tiernan. 


Tests  of  Calcium  Chloride  in  Concrete 

“Tests  Show  How  Calcium  Chloride  Affects  Concrete,” 
by  A.  S.  Levens.  of  the  University  of  Minnesota,  pub¬ 
lished  in  Engineering  News-Record  August  5,  1926,  p. 
214,  had  several  typographical  errors.  The  captions  to 
Figs.  1  and  2  were  interchanged,  so  that,  in  the  charts 
showing  the  effect  of  calcium  chloride  on  cement  mortar, 
the  time-strength  caption  was  attached  to  the  diagram 
showing  only  the  strength  change  by  percentages  of 
calcium  chloride,  and  vice  versa.  Also,  in  the  author’s 
original  chart  of  shrinkage  variation,  given  as  Fig.  4, 
the  contractions  which  read  0.0050,  0.0100,  to  0.0500 
should  have  read  .00050,  .00100,  to  .00500,  that  is,  the 
decimal  point  should  have  preceded  the  first  cipher, 
making  the  shrinkage  one-tenth  of  that  given. 
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Building  Double-Decked  Highway 
in  Trap  Rock  Cut 

Holland  Tunnel  Approach  in  New  Jersey  Requires 
Careful  Blasting  Because  of  Nearby  Railroad 
Cut  and  Tunnel — Novel  Concreting  Plan 

A  ROCK  CUT  60  ft.  wide  and  25  ft.  deep  is  being 
excavated  within  50  ft.  of  an  exi.sting  railway  tun¬ 
nel  and  a  parallel  open  cut.  for  the  New  Jersey  highway 
outlet  for  the  new  vehicular  tunnel  from  New  York 
City.  This  cut  is  the  emplacement  for  a  double  deck 
concrete  road  which,  at  the  east  side  of  the  ridge  west 
of  Jersey  City’s  water-front  flat  lands,  connects  with 
a  steel  viaduct  descending  to  the  tunnel  portal.  A  gen¬ 
eral  description  of  the  structures  was  given  in  Engi¬ 
neering  Neivs-Record,  April  30,  1925,  p.  731,  and 
methods  of  building  the  viaduct  footings  were  described 


)t^nt>tator  Surface 
1  a  street 


FU;.  1— SKCTION  SHOWl.NC  HICHWAY  IN  RELATION  To 
HAILUOAI*  Tr.NNKI,  AND  CTT 

blowing  out  the  south  half  and  st>  reduces  shock  to  the 
old  tunnel  and  cut.  Withal  light  charges  and  careful 
drilling  are  required,  since  the  traffic  in  the  tunnel  and 


in  Engineering  News-Record,  Sept.  2.  1926.  p.  389. 
The  sketch  section.  Fig.  1,  shows  the  cut  and  the  double¬ 
deck  road  structure  and  their  location  with  respect  to 
the  existing  tunnel  and  cut  both  carrying  a  very  heavy 
railway  traffic. 

Excavation  Methods — There  are  80,000  cu.yd.  in  the 
cut  of  which  about  35,000  cu.yd.  from  the  top  are  earth 
and  loose  rock.  There  are  45,000  cu.yd.  of  solid  rock 
excavation  in  the  hardest  sort  of  Hudson  River  trap, 
vertically  seamed  as  is  usual  with  this  rock  but  dense, 
tough  and  hard.  To  these  difficulties  in  drilling  and 
blasting  were  added  the  necessity  of  safeguarding  the 
adjacent  tunnel  and  cut  and,  to  some  extent,  buildings 
along  the  top  of  the  cut.  Very  narrow  working  spaces 
on  the  banks  of  the  cut  presented  a  problem.  Along  one 
bank  too  a  relocated  street  railway  had  to  be  kept  in 
service.  The  cut  is  1,600  ft.  long. 

Blasting  methods  are  interesting  chieffy  in  connec¬ 
tion  with  the  hard  rock  excavation.  The  seams  in  the 
trap  ledge  ran  diagonally  across  the  cut  in  both  direc¬ 
tions  intersecting  at  about  the  longitudinal  axis.  With 
the  old  cut  and  tunnel  to  the  south,  the  north  half  of 
the  cut  is  blasted  first.  This  leaves  a  free  space  for 


adjacent  cut  is  very  heavy.  The  contractor  notifies  the 
railroad  company  each  morning  of  the  approximate 
times  he  wishes  to  shoot.  The  train  dispatcher  adjusts 
this  time  to  train  movements,  and  gives  the  contractor 
an  exact  time  at  which  he  may  shoot.  Following  each 
shot,  and  before  a  train  is  allowed  to  go  into  the  tun¬ 
nel,  representatives  of  the  railroad  and  the  contractor 
go  through  it  on  a  motor  car  to  inspect  the  walls  for 
damage.  A  40  per  cent  dynamite  is  used.  The  holes 
are  drilled  to  a  maximum  depth  of  12  ft.,  reducing  k  in. 
with  each  2-ft.  length  of  steel. 

Two  1] -cu.yd.  steam  shovels.  Fig.  2,  load  most  of  the 
material;  a  3-cu.yd.  shovel  is  used  for  the  smaller  stone. 
This  smaller  machine  also  removed  all  of  the  35,000 
cu.yd.  of  common  excavation.  Approximately  45,000 
cu.yd.  of  rock  are  being  taken  out.  A  crawler  crane 
places  the  blasting  mats  and  loads  some  of  the  trucks 
with  one-  and  two-man  stone.  This  is  placed  in  skips 
by  hand.  The  bulk  of  the  stone,  however,  is  loaded  by 
the  shovels.  The  truck  entrance  to  the  cut  is  a  ramp 
at  the  east  end.  Since  the  cut  is  60  ft.  wide,  there 
is  no  congestion.  A  maximum  of  320  cu.yd.  of  rock  has 
been  removed  in  8  hours.  Excavation  is  to  a  pay  line. 


FIG.  2— MAKI.NG  A  2r.-FT.  ROCK  rUT  ON  NEW  .lERSEY  APPUOAril  ROAD  TO  HOLL.A.ND  TFNNKL 
Rlat<tinK  right  side  of  cut  first  fjermitted  left  half  to  be  blown  out  into  cut  with  a  minimum  of  jar  to  the  railroad  tunnel  alongside. 
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Drains  depressed  below  the  rock  floor  are  placed  on 
each  side  of  the  roadway,  and  the  trench  for  them  must 
be  blasted  out.  Finally  small  .shots  are  u.sed  for  trim- 
mint?  the  sides  of  the  cut  and  minor  irretfularities  are 
taken  off  with  a  plut?  and  feather.  Jo.seph  F.  Ledger 
is  superintendent  in  charge  of  the  blasting. 

Concreting  Procedure — The  highway  structure  con¬ 
sists  of  parallel  concrete  retaining  walls,  piers  and 
columns  spanned  by  steel  girders  supporting  the  upper 
deck  consisting  of  a  reinforced-concrete  slab.  The  w’alls 
and  piers  are  indicated  by  Fig.  3,  as  w’ell  as  the  method 
of  placing  concrete.  A  21-E  paving  mixer  operating 
on  the  north  bank  of  the  cut  has  economically  solved 
a  rather  difficult  concreting  problem.  The  .south  bank 
was  inaccessible  except  from  one  end,  and  here  the 
relocated  street  railway  interfered.  Again  concreting 
trucks  or  a  mixer  in  the  bottom  would  have  interfered 
with  the  excavating  work  just  ahead.  A  mobile  plant 


Hydraulic  Data  on  Rapidly  Rising 
Flood  in  Small  Stream 

Squillchuck  Creek  in  Central  Washington  Has  Flow; 
of  Great  Concentration  Though  Observed 
Rainfall  Was  Lew 

By  D.  J.  F.  Calkins 

Assistant  Engineer,  U.  S.  Geological  Survey 

Last  fail  a  rapidly  rising  flood  on  a  small  stream  in 
j  the  state  of  Washington,  Squillchuck  Creek,  caused 
damage  to  highways,  railroad  yards  and  buildings  to 
the  amount  of  $130,000  and  the  death  by  drowning  of 
14  persons.  Since  the  flood  a  study  of  its  hydraulic 
data  has  been  made  and  is  offered  here  as  of  interest 
in  the  study  of  similar  floods. 

Squillchuck  Creek,  with  a  tributary  area  of  27.2 


FIG.  3— GK.N'KUAL  VIEW  OP  CO.N'STRUCTION,  NEW  JERSEY  APPROACH  RO.AD  TO  HOLLAND  TUNNEL 
lil.isting  oiM'r.-itions  in  distance.  Paving  mixer  on  right  bank  left  side  of  cut.  Offlees,  compressor  plant,  etc.,  on  left.  Steel 

chute.s  concrete  to  hopper  in  cut  from  whii-h  crane  handles  to  girders  to  be  placed  across  cut  carr.v  upper  deck  of  highway. 


was,  of  course,  best  for  a  running  job.  The  concrete 
for  the  north  side  of  the  structure  is  chuted  directly 
from  the  paver  to  the  forms.  For  the  south  side  a 
hopper  holding  three  mixer  batches  is  placed  in  the 
bottom  of  the  cut,  as  shown  in  Fig.  3.  Bottom-dump 
buckets  of  a  ]  cu.yd.  capacity  receive  concrete  from  this 
hopper  and  are  hoisted  to  the  forms  by  a  crawler  crane 
with  a  46-ft  boom.  This  operation  is  practically  as 
fast  as  the  direct  chuting  used  on  the  north  wall.  Batch 
trucks  are  used  for  charging  the  paving  mixer,  the 
batches  being  made  up  at  the  material  pier  .several 
miles  distant.  A  wall  form  consists  of  three  12-ft.  sec¬ 
tions  about  25  ft.  high.  Each  section  is  moved  as  a  unit 
and  is  placed  by  the  crane.  About  a  form  a  day  is  the 
average  concrete  run.  A  1:2:4  mix  is  used. 

Adtnimsi ration — The  work  is  being  carried  out  by 
the  engineering  and  construction  forces  of  the  Public 
Ser\-ice  Production  Co.,  Newark,  N.  J.,  of  which  N.  A. 
Carle  is  vice-president,  in  charge  of  operation,  and  R.  A. 
Finley,  superintendent  of  construction  in  the  field.  The 
job  is  a  part  of  State  Highway  Route  No.  1  Extension, 
and  is  known  as  Section  No.  2.  Fred  Lavis  is  engineer 
for  the  New  Jersey  State  Highway  Commission. 


square  miles,  drains  a  portion  of  the  northea.stern  slope 
of  Wenatchee  Mountains  in  the  southeastern  part  of 
Chelan  County,  Washington.  These  mountains,  within 
the  limits  of  the  drainage  basin  of  Squillchuck  Creek, 
rise  from  an  elevation  of  about  600  ft.  at  the  mouth  of 
the  stream  in  Columbia  River  at  Wenatchee,  to  about 
6,820  ft.  at  the  summit  of  the  divide,  or  about  6,200 
ft.  in  a  distance  of  eleven  miles,  the  approximate  length 
of  the  main  stream  and  drainage  basin.  The  creek 
forks  about  two  and  one-fourth  miles  above  the  miuth. 
The  general  direction  of  flow  of  the  main  stream  and 
its  principal  tributary.  Pitcher  Canyon,  is  northeast. 

The  topographic  map  of  the  area  (Wenatchee  Quad¬ 
rangle)  shows  several  short,  steep,  intermittent  trib¬ 
utaries  coming  in  from  the  south,  below'  or  near  the 
mouth  of  Pitcher  Canyon.  These  tributaries  are  dry 
for  much  of  the  year  and-  function  as  water  courses 
ordinarily  during  the  early  spring.  They  average  little 
more  than  a  mile  in  length  but  the  principal  ones  shown 
rise  considerably  more  than  1,000  ft.  in  their  length 
and  have  their  axes  almost  directly  in  line  with  a  down 
Columbia  River  wind. 

The  upper  reaches  of  the  drainage  area  of  Squill- 


September  9,  1926 


a  rather  low,  than  otherwise,  value  of  n  might  be  used 
in  Kutter’s  formula. 

Results  of  Computations — From  the  data  tabulated 
in  the  drawing,  by  the  application  of  Kutter’s  and 
Chezy’s  formulas,  results  showing  a  mean  peak  veloc¬ 
ity  of  from  29.7  to  38.7  ft.  per  second  and  a  peak 
discharge  of  from  19,000  to  25,000  sec.-ft.,  depending 
upon  whether  n  =  0.040  or  0.030  were  applicable  to 
channel  conditions,  were  obtained.  These  discharges 
would  represent  an  intensity  of  runoff  of  from  715  to 


chuck  Creek  lie  within  the  Wenatchee  National  Forest 
and  are  timbered,  but  the  lower  reaches  near  the  mouth 
of  Pitcher  Canyon  and  the  slopes  of  the  intermittent 
tributaries  mentioned  support  little  vegetation  except 
immediately  adjacent  to  the  main  stream. 

Precipitation — There  was  a  storm  in  the  creek  basin 
on  the  afternoon  of  Sept.  5,  1925,  which  must  have 
reached  cloudburst  proportions  on  certain  parts  of  the 
basin,  though  the  Weather  Bureau  station  “near 
Wenatchee,”  located  at  El.  2,210  ft.  in  Pitcher  Canyon, 
recorded  only  0.84  in.  of  rainfall  for  the  day. 

In  discussing  this  storm  in  the  “Summary  of  Cli¬ 
matological  Data  for  Washington,”  September,  1925, 
the  statement  is  made  that  the  heavy  rain  was  of  but 
little  more  than  30  min.  duration.  It  is  probable  that 
most  of  that  recorded  fell  within  that  time.  That 
intensity  of  rainfall,  however,  for  so  short  a  period, 
could  hardly  account  for  the  resulting  flood  which 
caused  great  damage  to  life  and  property.  Daily 
precipitations  of  several  times  the  amount  recorded  on 
the  date  of  this  flood  have  been  recorded  at  the  station 
in  Pitcher  Canyon  without  causing  severe  floods. 

Field  Iv/vestigation — Because  of  the  resulting  dam¬ 
age,  it  w'as  considered  of  sufficient  importance  at  the 
Tacoma  office  of  the  United  States  Geological  Survey 
to  make  an  examination  of  the  area  and  determine  if 
possible  the  flood  flow.  Accordingly  Joseph  S.  Gate- 
wood,  junior  engineer,  was  detailed  to  make  a  field 
examination  and  did  so  within  less  than  a  month  after 
the  flood. 

This  examination  indicated  that  the  greatest  intensity 
of  the  storm  must  have  been  in  the  vicinity  of  the 
intermittent  tributaries.  They  showed  evidence  of  hav¬ 
ing  carried  enormous  volumes  of  water,  while  the 
evidence  of  extraordinary  flood  was  not  so  marked 
abov’e  their  confluence  with  the  main  stream.  It  seemed 
advisable  therefore  to  choose  a  stretch  of  channel  as 
near  the  mouth  of  Squillchuck  Creek  as  possible,  in 
order  to  include  runoff  from  this  area  of  apparent 
greatest  intensity,  even  though  channel  conditions  were 
not  the  best  for  the  purpose. 

A  stretch  297  ft.  long  was  finally  chosen  about  one 
mile  above  the  mouth  of  the  creek.  In  this  stretch 
three  cross-sections  between  flood  marks  were  taken, 
and  the  slope  of  the  peak  discharge  was  determined 
from  flood  marks,  still  quite  well  defined;  especially  so 
along  the  right  side,  by  the  appearance  of  grass  and 
by  deposited  drift,  in  the  nature  of  small  pieces  of 
bark,  etc.  These  sections  are  given  in  the  accompany¬ 
ing  drawing. 

The  left  side  of  the  stretch  chosen  was  steep  and  of 
cemented  gravel  which  did  not  cut  easily  and  the  water 
marks  were  not  so  easily  traced.  The  right  side  had 
flatter  side  slopes.  The  entire  area  within  this  stretch 
which  had  been  flooded  was  quite  free  of  vegetation. 
The  principal  varieties  noted  were  cottonwood  trees  and 
short  grass.  There  were  no  bushes  or  sage  brush  to 
amount  to  anything.  The  cottonwood  trees  grew  in 
small  clumps.  Evidence  of  only  seven  or  eight  such 
clumps  were  found  within  the  whole  stretch.  The  trees, 
the  diameter  of  the  largest  of  which  was  about  one 
foot,  had  been  torn  down  by  the  force  of  the  water  and 
stripped  of  their  branches  and  most  of  their  bark.  The 
ground  itself  was  quite  smooth,  and  composed  of 
cemented  gravel  and  hardpan  There  were  no  boulders 
at  all  and  no  rock  ledges.  The  ordinary  streambed  is 
loose  sand  and  gravel.  The  whole  would  indicate  that 
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940  sec.-ft.  per  square  mile,  for  the  26.6  square  miles 
of  drainage  area  above  the  measuring  section.  Inas¬ 
much  as  the  evidence  points  to  greater  proportional 
runoff  from  the  lower  reaches  of  the  drainage  area, 
the  intensity  of  runoff  there  must  have  been  very  great. 

Causes — In  further  discussing  this  flood  the  above 
mentioned  Weather  Bureau  report  states  that  it  was 
caused  by  the  breaking  of  dams  formed  of  debris  of 
various  kinds  carried  down  the  steep  and  narrow  val¬ 
ley.  This  may  be  true  to  some  extent.  The  very  steep 
slope  determined  from  water  marks  in  the  stretch  of 
channel  considered  here,  however,  makes  it  certain  that 
these  marks  were  not  left  by  impounded  water,  and  ap¬ 
pearances  in  the  canyon  would  not  wholly  support  the 
theory  of  breaking  dams.  It  seems  probable  that  a 
storm  area  centering  over  the  heads  of  the  intermittent 
tributaries  or  south  of  them  drew  the  hot  moisture¬ 
laden  atmosphere  overlying  the  Columbia  River  and  its 
tributary  irrigated  valleys  toward  its  center.  The  rapid 
rise  of  the  atmosphere  through  the  steep  ravines  prob¬ 
ably  resulted  in  very  heavy  precipitation  which  seems 
more  likely  to  have  been  responsible  for  the  flood  than 
the  bursting  of  dams  of  debris  in  the  main  valley. 


Federal- Aid  Roads  Now  Total  52,526  Miles 
Federal-aid  roads  brought  to  completion  during  the 
fiscal  year  ending  June  30,  1926,  amounted  to  10,628.3 
miles,  according  to  the  Bureau  of  Public  Roads.  The 
total  mileage  of  completed  federal-aid  roads  is  52,526 
miles.  The  new  fiscal  year  was  begun  with  14,355.1 
miles  under  construction  and  2,483  miles  approved  for 
construction. 
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Oh  Section  S,  Route  78,  there  were  about  100  ele¬ 
vated  railway  columns  to  be  underpinned,  these 
columns  being  mostly  on  the  sidewalks  just  inside 
the  curb  Ibie.  This  article  describes  the  under¬ 
pinning  methods.  The  contract  for  Section  3, 
Route  78  (Eighth  Ave.  Subu'ay)  3,000  ft.  long, 
provided  for  the  excavation  of  200,000  cu.yd.  of 
which  20,000  yd.  are  estimated  to  be  rock  fill  and 
the  remainder  sand  and  gravel.  The  upper  end  Is 
in  filled  ground  and  above  ground  ivater  level  atid 
the  lower  end  is  in  original  sandy  gravel  about  6  ft. 


below  ground  water  level.  There  were  in  the 
original  contract  about  30,000  ciuyd.  of  concrete  to 
be  placed  and  3,300  tons  of  steel  to  he  erected.  The 
total  contract  price  is  about  $4,900,000,  and  the  con¬ 
tract  time  is  42  months.  Eighth  Ave.  is  about  100 
ft.  wide  and  is  lined  with  five-story  tenement  houses 
xoith  stores  at  sideivalk  level.  The  subway  averages 
about  60  ft.  in  width,  is  standard  four-track  (one- 
level)  construction,  and  there  is  a  local  station  at 
116th  St.  Construction  methods  were  described  in 
“Enjinet  ringNew.s-Record,”  Aug.5,p.216. — EDITOR. 


Because  of  the  height  and  age  of  the  elevated  structure 
a  tedious  operation  was  promised.  As  actually  carried 
on  it  has  been  a  rapid  operation.  The  August  5  article 
described  the  subway  excavation  methods,  here  only  the 
.special  underpinning  operation  is  con.sidered.  How¬ 
ever,  to  the  credit  of  Heyman  &  Goodman,  Inc.,  con¬ 
tractors  for  this  section,  it  may  be  said  after  only  one 
year  of  work  the  entire  underpinning  is  completed, 
nearly  all  the  excavation  has  been  removed  and  several 


AN  EXCEPTIONAL  underpinning  problem  existed 
uk  on  Eighth  Ave.,  from  111th  to  121st  St.,  where 
JL  for  ten  blocks  the  Ninth  Ave.  elevated  railway,  a 
5-.story  structure,  extended  directly  over  the  four-track 
subway  line.  Here  the  subway  cut  was  25  ft.  deep 
and  over  60  ft.  wide  in  rock  fill,  sand  and  gravel.  The 
lask  was  to  hold  the  elevated  structure  during  the  con¬ 
struction  of  the  subway  and  then  transfer  its  support 
lo  the  roof  of  the  completed  underground  structure. 


Pka(oi7r«pk  cmrinw  ot  Board  at  Traaifortation 

FIG.  1— ELEVATED  RAILWAY  REQUIRED  COLUMN  UNDERPINNING 
Vlfw  at  HtKht  Av«“.  and  111th  St.  Note  height  of  structure  and  street  decking  under  which  excavation  is  complete. 


New  York’s  Third  Subway  Under  Construction 


Eighth  Avenue  Line  from  111th  to  122nd  St., 
Manhattan,  Called  for  Unusual  Underpinning 
Methods  in  Transferring  High  Elevated 
Railway  Columns  to  Roof  of  Subway 

By  Lazarus  White 

l*r»-sid*nt  Sp«'ncer,  White  &  Prentis,  Kngineers  and 
< 'ontractnrs.  New  York 


Continuing  a  series  of  articles  on  rapid-transit 
subway  construction  now  in  progress  in  New  York, 
where  a  complete  new  network  of  lines  is  hehig 
added  to  those  built  in  1900-1904  and  1913-1918. 
The  first  article,  June  17,  1926,  p.  970,  outlined  the 
planning  of  the  7ieu'  system.  Succeeding  articles 
on  separate  sections  of  the  work  have  appeared, 
July  8,  1926,  p.  60,  July  22,  1926,  p.  142,  and  Aug. 
5,  1926,  p.  216. 
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blocks  of  subway  structure  are  completed  includinf;  the 
transfer  of  the  columns  of  the  elevated  to  the  roof  of 
the  subway.  In  money  value  about  70  per  cent  of  the 
work  has  been  completed  in  about  one-quarter  of  the 
allotted  time. 

Elevated  Structure — About  fifty  years  ajfo,  the  Ninth 
Ave.  elevated  road  was  extended  northward  into  Harlem. 
As  Ninth,  or  Columbus,  Ave.  terminated  at  110th  St., 
the  railroad  was  forced  into  a  reverse  curve  around 
Morningside  Park,  at  this  point  leaving  a  hill  to  the 
south  and  traversing  the  low  lying  Harlem  plain  to  the 
north.  The  structure  has  a  height  exceeding  that  of 
the  adjoining  five-story  building  and  for  a  considerable 


FIG.  2 — ^TYPICAL.  COM’MX  rNUEIlPIN.VING  DIAGRAM 
Brick  pier  and  footing  held  up  by  inserting  16-in.  piles,  one 
at  a  time  in  order  numbered,  underneath.  Piles  pretested 
to  30  per  cent  over  their  working  loads. 

time  was  one  of  the  sights  of  the  city  of  New  York, 
considered  by  engineers  to  be  an  outstanding  feat  of 
steel  construction.  It  consists  of  pin-connected  trusses 
and  Phoenix  columns  as  shown  by  Fig.  1.  The  struc¬ 
ture  subsequent  to  its  erection  was  stiffened  by  addi¬ 
tional  cross  bracing.  The  present  level  of  Eighth  Ave. 
north  of  110th  St.  is  about  25  ft.  above  that  of  the 
original  plane,  and  at  120th  St.  the  grades  meet.  In 
most  cases  the  original  builders  were  very  conscientiou.s 
in  securing  a  good  foundation,  digging  down  to  firm 
material.  At  112th  St.  it  was  necessary  to  penetrate 
about  6  ft.  of  pond  muck  to  secure  a  good  footing.  The 
brick  piers  supporting  the  structure  were  founded  on 
layers  of  rough  concrete  of  varying  thickness,  the  brick¬ 
work  ranging  in  height  from  15  to  30  ft.  and  having 
an  area  at  the  base  of  about  100  sq.ft.  The  column 
was  cemented  into  a  large  base  casting  with  a  “rust” 
joint,  the  casting  being  bolted  down  with  four  large 
bolts  extended  through  a  bonding  stone  about  half  way 


FIG.  3— AKKANGK.MEXT  FOR  PKETK.ST  WEDGINi; 

Wlien  tfiiKv  on  byilraiilic  Jacks  .shtiw.s  load  SO  per  cent  in 
excess  of  working  load  steel  wedBCs  are  ina«Tted  on  top  of 
I-beams  cut  to  fit  and  are  driven  until  rebound  of  pile  is 
prevented. 

down  the  pier.  The  brickwork  was  laid  in  a  cement 
said  to  be  an  imported  Portland  and  was  found  to  be 
in  excellent  condition,  as  were  also  the  wrought-iron 
bolts. 

Uuderpiuuitig — In  previous  work  of  underpinning 
elevated  railway  columns  in  New  York  the  track  girders 
have  been  supported  by  wooden  towers  from  the  street 
surface  or  else  plate  girders  have  been  directly  attached 
to  the  columns,  enabling  the  excavation  to  be  carried 
on  immediately  below  the  columns  and  the  original 
column  base  to  be  removed.  Here  there  w’ere  serious 
objections  to  either  of  the  methods  mentioned.  The 
wooden  towers  would  have  had  to  be  of  great  height  and 
exposed  to  danger  of  fire  and  collision.  For  supporting 
plate  girders  it  would  have  been  ver>’  difficult  to  secure 


FIG.  4— UNDERPINNED  PIER  LAID  BARE  BY  EXCAVATION 


proper  connections  to  the  Phoenix  columns.  It  was 
therefore  decided  to  underpin  the  supporting  brick  piers 
from  below  and  use  only  permanent  materials  in  this 
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work,  that  is,  to  underpin  the  columns  as  if  the  under- 
pinnintt  was  to  remain  permanently  in  place,  even  though 
it  might  be  removed  within  a  year. 

Referring  to  Fig.  2,  it  will  be  seen  that  the  main 
supporting  members  are  six  concrete-filled  steel  tubes 


of  the  casting  and  of  a  dimension  just  sufficient  to 
allow  the  placing  of  the  two  central  needle  beams  shown 
in  Fig.  5.  These  beams  were  16  ft.  6  in.  long  and 
weighed  from  90  lb.  to  120  lb.  per*  foot.  The  cutting 
of  the  central  hole,  a  delicate  operation,  was  accom¬ 
plished  by  jackhammer  drills 
clamped  to  a  frame  at¬ 
tached  to  the  column  base. 
The  holes  were  drilled 
through  from  one  side. 
After  the  holes  were  drilled 
they  were  broached  out  by 
air-operated  concrete  break¬ 
ers.  When  the  central  beams 
were  grouted  in,  slots,  by 
similar  methods,  were  cut 
on  each  side  of  the  pier  and 
a  third  and  fourth  beam 
placed.  It  was  required  that 
these  needle  beams  be  placed 
before  any  excavation  was 
made  beneath  the  piers. 

After  the  operations  de¬ 
scribed  were  completed,  the 
excavation  for  the  subway 
was  completed  for  the  full 
width  and  depth,  the  mate¬ 
rial  surrounding  the  piers 
and  the  underpinning  below 
the  piers  being  taken  out 
with  the  main  excavation. 
Fig.  4  shows  an  underpinned 
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FIO.  5— NKKni>E  BEAMS  TRANSFER  COIAiM.N  LOAD  TO  SUBWAY 
The.se  beams  are  inserted  after  pier  is  underpinned  but  before  it  is  laid  bare  by  excavation. 


FIG.  6— TRA.VSFERRING  LOAD  FROM  PIER  TO  SUBWAY  STRUCTURE 


16  in.  in  diameter  and 
about  2  in.  thick.  Each  tube 
was  placed  within  a  horizon¬ 
tally  sheeted  pit  and  jacked 
down  hydraulically  to  about 
5  ft.  below  subgrade,  and 
then  filled  with  concrete 
and  by  the  pretest  method 
tested  to  about  30  per  cent 
over  the  working  load  it 
was  figured  to  carry.  In 
this  method  two  hydraulic 
rams  are  placed  upon  a 
steel  plate  at  the  top  of  the 
pile  and  pressure  is  applied 
by  a  hand  operated  pump 
connected  to  the  rams  by 
flexible  copper  tubing.  As 
.soon  as  the  pile  bears  its 
test  load  without  settlement 
an  I-beam  is  cut  to  fit  the  space  between  the  cap  and 
the  bottom  of  the  footing  and  is  securely  wedged  in 
place,  so  that  upon  removal  of  the  jacks  the  rebound 
of  the  pile  is  held  to  A  in.  A  detail  of  the  pretest 
wedging  is  shown  by  Fig.  3. 

The  operations  described  complete  the  underpinning 
of  the  columns  as  far  as  necessary  to  enable  the  exca¬ 
vation  to  be  carried  to  the  designed  subgrade  of  the 
subway,  but  do  not  make  any  provision  for  the  transfer 
of  the  elevated  column  to  the  roof  of  the  completed 
subway.  This  was  accomplished  by  inserting  four 
needle  beams  directly  into  the  brickwork  of  the  pier*, 
h'irst  a  central  slot  was  out  about  30  in.  below  the  base 


pier  after  excavation.  The  material  encountered  at 
subgrade  was  mainly  sand  and  gravel.  After  the  con¬ 
crete  invert  was  placed  steel  bents  were  erected  not 
on  the  customary  5-ft.  spacing  but  at  spacing  to  accom¬ 
modate  the  needle  beams  in  the  brick  piers  in  the 
manner  as  shown  in  Fig.  6.  The  girders  supporting 
the  needle  beams  and  the  beams  themselves  were  field 
drilled  and  temporarily  bolted  together,  after  which 
shims  were  placed  filling  the  gap  between  them. 

The  next  step  was  to  expose  and  cut  anchor  bolts. 
These  anchor  bolts  were  cut  by  an  acetylene  torch,  and 
heated  and  bent  at  right  angles  to  form  a  hook.  The 
original  brickwork  remaining  was  then  drilled  so  as 
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noted,  the  average  beinpr  less  than  1  in.  Final  eleva¬ 
tions  of  columns  were  J  in.  above  original  )?rades. 

It  will  be  noted  that  the  main  effort  of  these  under¬ 
pinning  operations  w’as  to  secure  maximum  safety,  usinjr 
a  permanent  construction  for  wh.at  is  described  in  the 
contract  as  a  “temporary  support  of  the  elevated  rail¬ 
road.  ’  Also  that  by  the  method  of  transfer  used  any 
settlements  occurrinp  durinjr  the  underpinninjr  opera¬ 
tions  could  be  very  easily  corrected,  and  that  unless 
these  settlements  were  sufficient  to  introduce  undue 
stresses  in  the  structure  they  were  of  no  consequence. 
By  April  1,  1926,  all  the  columns  were  underpinned, 
about  100  in  all,  and  several  blocks  of  the  elevated  rail¬ 
way  are  permanently  transferred  to  the  subway  roof 
without  the  slijrhtest  observable  damage  to  the  structure. 

Organization — The  method  described  althou(?h  new  to 
this  class  of  work  has  been  repeatedly  used  in  connec¬ 
tion  with  the  underpinning  of  buildings,  and  is  a  pat¬ 
ented  method  known  as  the  Pretest  Method  of  under¬ 
pinning,  Heyman  &  Goodman,  Inc.,  the  contractors, 
having  been  licen.sed  by  Spencer,  White  &  Prentis,  Inc., 
to  employ  the  method  for  the  described  work.  All  con¬ 
struction  is  under  the  supervision  of  the  Board  of 
Transportation,  New  York  City,  Robert  Ridgway,  chief 
engineer. 
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to  establish  a  plane  of  cleavage.  Special  steel  castings 
were  inserted  between  the  flanges  of  the  I-beam  and 
hy  means  of  four  hydraulic  jacks  shown  in  Fig.  6  the 
column  was  rai.sed  about  2  in.  and  by  aid  also  of  plugs 
and  feathers  the  pier  was  split  at  the  drill  holes  as 
planned.  The  apparatus  worked  perfectly,  and  the  op¬ 
eration  of  raising  the  column,  inserting  the  necessary 
shims  between  the  grillage  beams  and  the  supporting 
girders  was  often  done  in  about  15  minutes.  This 
operation  not  only  tested  all  the  supporting  members 
but  also  the  footings  of  the  steel  subway  columns 
designed  to  carry  the  load  of  the  elevated  column. 
These  footings  were  ordinary  grillage  footings. 

To  secure  a  good  footing  in  the  neighborhood  of 
111th  and  112th  streets,  it  was  necessary  to  go  several 


FIG.  7— REMOVING  OLD  PIER  AFTER  TRANSFERRING 
LOAD  TO  SUBWAY  STRUCTURE 

feet  below  the  main  subgrade  of  the  subway  to  the  bot¬ 
tom  of  the  original  pond,  a  Arm  mixture  of  sand  and 
gravel.  This  is  about  the  level  of  the  original  elevated 
column  footings.  It  was  not  necessary  to  interrupt 
trains  during  any  of  the  transfers.  By  means  of  gages 
attached  to  the  hydraulic  apparatus  the  actual  load  of 
the  columns  was  measured.  This  was  found  to  be  about 
60  tons,  but  the  dead  load  of  the  original  pier  was  about 
as  much.  Where  columns  were  not  to  be  supported  on 
the  roof  of  the  subway  no  needle  beams  were  inserted, 
and  it  was  not  necessary  to  go  through  any  transfer 
operations.  At  St.  Nicholas  Ave.,  the  spans  are  large 
and  the  loads  on  the  columns  are  correspondingly 
greater;  at  some  eight  underpinning  piles  were  used. 

After  the  transfer  operations  were  completed  about 
2  ft.  of  brickwork  below  the  plane  of  cleavage  were  cut 
out  by  concrete  breakers  (Fig.  7)  and  the  remainder 
of  the  old  brick  pier  was  drilled  and  blasted,  using 
light  charges  of  powder;  then  two  partial  bents  of  steel 
were  erected  and  the  sidewall  concreted,  the  last  opera¬ 
tion  being  the  concreting  of  the  roof  and  the  grouting 
of  the  space  between  what  remained  of  the  original  pier 
and  the  roof  of  the  subway. 

During  the  transfer  operations  it  was  noted  that 
there  were  only  very  slight  deflections  of  the  grillage 
beams  and  supporting  girders,  indicating  ample  factors 
of  safety  in  the  supporting  steel.  Accurate  elevations 
were  kept  on  the  elevated  columns  during  all  stages  of 
the  underpinning  and  transfer  operations.  During  the 
underpinning  operations  only  slight  settlements  were 


Plaster-Protected  Steel-Joist  Floor 
in  4-Hour  Fire  Test 

A  4-hr.  fire  test  of  a  steel-joist  floor  with  J-in.  hard- 
plaster  ceilings  was  recently  carried  out  by  the  Pitts¬ 
burgh  Testing  Laboratory.  Both  the  plaster  ceiling 
and  the  steel  joists  resisted  the  long  exposure  suc¬ 
cessfully.  The  test  floor  was  6x10  J  ft.  The  panel  was 
spanned  in  the  long  direction  by  five  steel  bar  open-web 
joists  (Massillon,  type  8C)  spaced  16  in.  on  centers; 
the  joists  were  covered  on  top  with  2-in.  4-lb.  ribbed 
metal  lath  fastened  at  8-in.  interv’als  with  hardwood 
wedges  and  a  2-in.  concrete  slab  with  I -in.  temperature 
bars  12  in.  on  centers  and  surfaced  with  4-in.  finish 
wras  poured  on  top  of  the  lath.  To  the  lower  side  of 
the  joists  were  wired  A-in.  channels  12  in.  on  centers  . 
which  carried  3.4-lb.  flat  diamond  lath  for  plastering. 

A  thickness  of  i  in.  of  ceiling  plaster  was  applied  to  this 
lath,  the  scratch  coat,  1  in.  thick,  being  of  Portland 
cement  mortar  with  hydrated  lime,  w’ood  fiber  and  hair, 
while  the  second  and  third  coats  were  standard  gypsum 
plaster.  This  floor  was  built  over  a  brick  oil-heated 
furnace,  and  was  provided  with  pyrometers  extending 
into  the  interior  of  the  furnace  and  into  the  hollow 
interior  of  the  floor  construction.  It  was  loaded  to 
full  design  load,  125  lb.  per  sq.ft.,  throughout  the  fire 
test.  The  furnace  reached  1,800  deg.  temperature  in 
about  45  min.  and  was  kept  approximately  at  this  tem¬ 
perature  for  3  hr.  40  min.  thereafter.  The  temperature 
in  the  interior  of  the  floor  construction  rose  from  400 
deg.  F.  at  the  beginning  of  the  1,800-deg.  period  to  700 
to  1,000  deg.  F.  at  the  end  of  the  period.  At  the  expira¬ 
tion  of  the  test  the  temperature  on  top  of  the  floor 
slab  ranged  from  160  to  170  deg.  F.  The  deflection  of 
the  panel  increased  from  I  in.  to  li  in.  No  hose  stream 
was  applied,  but  the  furnace  was  allowed  to  cool.  The 
ceiling  was  found  in  practically  perfect  condition,  the 
laboratory’s  report  states.  Slight  lateral  and  vertical 
distortion  of  the  joists  was  found,  after  removal  of  the 
floor  slab,  but  the  joists  were  still  capable  of  carrying 
twice  the  design  load. 
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Working  Tests  Show  Direct  Oxidation  Not  Suitable  for 
Sewage  of  Allentown,  Pa. 

Skimming-Detritus  Tanks,  Imhoff  Tanks,  Sprinkling  Filters,  Disinfection  and  Humus  Tanks 
Advised — Summary  of  Direct-Oxidation  Tests — Costs  of  Treatment 


AF'TER  an  inve.stigation  of  .sewage  disposal  condi- 
ZA  tions  at  Allentown,  Pa.,  which  included  a  seven- 
A.  day  working  test  of  the  direct-oxidation  plant 
which  treats  the  sew’age  from  some  10  per  cent  of  the 
population  of  the  city,  Metcalf  &  Eddy,  consulting  engi¬ 
neers.  Boston,  Mass.,  recommended  a  plant  to  serve  the 
entire  city,  consi.sting  of  coarse  racks  ahead  of  elec¬ 
trically-driven  centrifugal  pumps,  grease  skimming- 
detritus  tanks,  Imhoff  tanks,  sprinkling  filters,  chlorina¬ 
tion  apparatus  and  humus  or  final  settling  tanks.  A 
high  degree  of  treatment  is  advi.sed  because  the  effluent 
would  go  into  the  Lehigh  River  above  the  water-works 
intake  of  Bethlehem.  The  report  states  that  the  direct- 
oxidation  plant  now  in  use  is  not  suitable  to  treat  the 
.sewage  of  the  whole  city,  “due  to  the  fact  that  the 
purification  effected  is  inadequate,  the  operating  charges 
high  and  the  quantity  of  sludge  produced  excessive.” 
The  general  plan  advised  in  the  report,  we  are  informed 
by  Earle  W.  Meckley,  city  engineer  of  Allentown,  has 
been  approved  by  the  Pennsylvania  Department  of 
Health.  A  bond  issue  to  provide  construction  funds 
will  be  submitted  to  the  voters  in  November,  it  is  ex- 
I)ected. 

The  population  of  Allentown  in  1920  was  73,502.  The 
Census  Bureau  estimate  for  July  1,  1925,  was  92,151, 
taking  into  account  territory  annexed  since  1920,  and 
the  estimate  of  the  consulting  engineers  for  the  same 
date  was  90,400.  Sew'age-works  plans  should  be  based 
on  a  population  of  128,000  in  1935  and  an  average  dry- 
weather  flow  of  17.3  m.g.d.,  although  it  is  not  expected 
that  sewer  connections  for  that  number  of  people  A^ill 
have  been  made  by  that  time.  At  present,  only  some 
9,000  or  10,000  population  is  provided  with  sanitary 
.sewers  but  the  city  is  fairly  well  provided  with  storm 
sewers,  which  receive  some  industrial  wastes.  The 
drainage  area  of  the  Lehigh  River  above  Allentowm  is 
about  1,045  sq.  miles. 

Proposed  Plant — Kline’s  Island  is  proposed  as  a  site 
for  the  sewage-works.  The  grease  skimming-detritus 
■tanks  would  give  average  and  minimum  detention 
periods  of  about  15  and  10  min.  Provision  would  be 
made  for  removing  the  settled  solids  by  the  continuous 
pumpage  of  about  20  per  cent  of  the  inflow  from  the 
bottom  of  the  tanks.  This  material  would  pass  at  a 
velocity  of  about  1  ft.  per  sec.  through  grit  chambers 
in  which  .sand  and  other  mineral  matter  would  be  de¬ 
posited  and  from  which  the  lighter  suspended  .solids 
would  pass  with  the  effluent  to  fine  screens  and  thence 
to  the  main  channels  leading  from  the  skimming-detri¬ 
tus  tanks  to  the  Imhoff  tanks.  Both  the  oil  from  the 
skimming  tank  and  the  material  retained  by  the  fine 
screens  would  be  burned,  either  at  the  garbage  in¬ 
cinerator  or  in  an  incinerator  built  for  the  purpose. 
The  humus  tank  sludge  would  be  returned  to  the  diges¬ 
tion  compartment  of  the  Imhoff  tanks  and  the  sludge 
from  the  latter  would  go  to  drying  beds.  The  report 
suggests  dispo.sal  of  the  dewatered  sludge  to  farmers. 


The  estimated  first  cost  of  sewage-w’orks,  exclusive 
of  land,  to  treat  17.3  m.g.d.  is  $1,902,600,  or  $110,00(/ 
per  m.g.d.  capacity,  and  the  operating  costs  $80,000  a 
year  or  $12.50  per  m.g.  treated.  Including  $20.50  foi 
fixed  charges,  the  total  yearly  cost  would  be  $33.05  per 
m.g.,  compared  with  the  following  for  three  alternative 
projects:  Sedimentation — activated  .sludge,  with  sep¬ 
arate  sludge  digestion  with  heat,  $,37.03;  Imhoff  tank — 
activated  sludge,  with  sludge  digested  in  Imhoff  tanks, 
$40,40;  activated  sludge,  with  sludge  dewatered,  $45.60. 
Land  is  excluded  in  all  cases  but  20  per  cent  is  allowed 
for  engineering  and  contingencies  and  final  disinfection 
is  also  included. 

Test  of  Direct-Oxidation  Plant — The  test  of  the  lime- 
electrolytic  or  direct  oxidation  plant  extended  seven 
days  from  8  a.m..  Monday,  Oct.  26,  1925,  during  which 
period  the  meters  and  gages  were  read  and  samples  of 
sewage  and  effluent  collected  every  half  hour.  This 
plant  was  built  in  1921  and  at  the  time  of  the  test  was 
treating  sewage  from  an  estimated  population  of  10,170. 
The  plant  has  a  nominal  capacity  of  3  m.g.d.  From 
the  pump  well  sewage  is  lifted  to  a  concrete  trough  from 
which  it  passes  through  a  coarse  rack  ( J-in.  rods,  3  in. 
c.  to  c.)  to  slightly  inclined  plate  screens  with  1-in. 
perforations.  The  screened  sewage  goes  to  grit  cham¬ 
bers  14  ft.  long,  8  ft.  wide,  and  2J  ft.  deep  below  the 
crest  of  the  overflow  weir.  Thence  it  passes  through  a 
Venturi  meter  (provided  with  a  by-pass)  to  a  concrete 
t^nk  in  which  powdered  lime  is  mixed  with  the  sewage 
by  the  swirling  motion  of  the  latter. 

There  are  three  electrolizers,  each  of  1  m.g.d.  rated 
capacity.  In  the  unit  tested  the  original  revolving- 
paddle-cleaned  steel  electrodes  were  replaced  in  1923 
by  an  arrangement  of  brass,  Armco  iron  and  steel  plates, 
cleaned  with  scrapers  that  move  up  and  down.  Deduct¬ 
ing  space  occupied  by  the  scrapers  the  electrolizer  area 
'in  the  unit  tested  is  given  by  the  promoters  of  the 
process  as  102,300  sq.in.  instead  of  126,931  in  the  other 
units.  The  limed  sewage  passes  from  the  electrolizer  to 
an  open  settling  basin  which  gives  a  theoretical  deten¬ 
tion  period  of  4.7  hr.  with  a  1 -m.g.d.  flow  and  the  basin 
free  from  sludge.  The  original  perforated-plate  and 
drain  system  of  sludge  removal,  and  also  the  original 
sludge-drying  beds,  are  no  longer  used.  The  perfora¬ 
tions  clogged  and  it  took  too  long  to  dewater  and  re¬ 
move  the  sludge.  Sludge  is  now  lagooned. 

Detailed  operating  results  for  the  week  of  the  test  are 
given  in  the  report  together  with  text  summary  and 
comment  here  condensed  somewhat: 

Organic  Nitrogen — The  electrolizer  effluent  showed  no 
change  in  total  organic  nitrogen.  The  proportions  of  dis¬ 
solved  and  suspended  organic  nitrogen,  however,  were  dis¬ 
tinctly  altered,  the  dissolved  organic  nitrogen  being  mate¬ 
rially  increased  and  the  suspended  organic  nitrogen  being 
decreased  by  the  same  amount.  The  increase  in  dissolved 
organic  con.stituents  was  probably  due  to  the  solvent  action 
of  tbe  caustic  lime.  Sedimentation  in  the  settling  basin 
resulted  in  a  decrease  of  about  19  per  cent  in  the  total  or- 
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^anic  nitrojren,  made  up  largely  of  a  decrease  of  60  per 
cent  in  the  suspended  nitrogen.  Complete  treatment  ef¬ 
fected  a  19  per  cent  removal  of  organic  nitrogen  from  the 
sewage. 

Alb^^minoid  Nitrogen — The  lime-electrolytic  treatment, 
prior  to  sedimentation,  brought  about  no  decrease  in  the 
total  albuminoid  nitrogen;  in  fact,  the  analyses  indicate  a 
slight  increase.  As  was  the  case  with  the  organic  nitrogen, 
there  was  a  distinct  change  in  the  proportions  of  dissolved 
and  suspended  nitrogen,  the  dissolved  increased  and  the 
suspended  decreased.  The  sedimentation  basin  effected  a 
removal  of  approximately  29  per  cent  of  the  total  al¬ 
buminoid  nitrogen  comparing  the  effluent  of  the  basin  with 
its  influent,  and  58  per  cent  removal  of  the  suspended  al¬ 
buminoid  nitrogen.  A  slight  decrease  occurred  in  the  dis¬ 
solved  nitrogen.  Complete  treatment  effected  a  26  per  cent 
removal  of  albuminoid  nitrogen  from  the  sewage. 

Ammonia  Nitrogen — The  ammonia  nitrogen  was  approxi¬ 
mately  29  per  cent  less  in  the  electrolizer  effluent  than  in 
the  untreated  sewage.  A  decrease  of  15  per  cent  in  ammonia 
nitrogen  also  occurred  in  the  sedimentation  basin.  The 
total  reduction  in  ammonia  nitrogen  by  the  plant  was  33 
per  cent.  Lime  tends  to  liberate  free  ammonia  nitrogen 
and  it  is  impossible  to  state  to  what  extent  the  reduction  in 
this  constituent  was  due  to  such  reduction. 

Nitrite  and  Nitrate  Nitrogen — The  analysis  of  the  elec¬ 
trolizer  effluent  shows  somewhat  larger  quantities  of  nitrite 
and  nitrate  nitrogen  than  the  analysis  of  the  rewage.  This 
result  apparently  indicates  that  the  lime-electrolytic  treat¬ 
ment  effected  some  measure  of  oxidation  of  nitrogenous 
matter.  It  should  be  noted  that  all  samples  were  made  up 
of  individual  portions  collected  over  periods  of  24  hours 
and  that  no  preservative  was  added  until  the  end  of  the 
hours.  Consequently  the  sewage  samples  had  opportunity 
to  undergo  denitrification  as  the  result  of  bacterial  action 
(luring  the  few  hours  they  were  kept  before  the  addition  of 
preservative.  In  the  case  of  the  electrolizer  and  basin 
effluents  the  excess  lime  added  would  act  as  a  preservative 
and  would  prevent  denitrification. 

To  determine  the  extent  of  oxidation  of  nitrogen  during 
the  passage  of  the  lime-treated  sewage  through  the  elec¬ 
trolizer,  several  catch  samples  of  electrolizer  influent  and 
effluent  were  collected  at  various  times  during  the  test. 
The  effluent  samples  were  collected  one  or  two  minutes  later 
than  the  influent  samples,  in  order  to  obtain  as  nearly  com¬ 
parable  samples  as  possible.  Several  comparable  samples 
of  the  basin  effluent  were  also  collected.  The  average  re¬ 
sults  of  the  analyses  of  these  special  samples  for  nitrite 
and  nitrate  nitrogen  are:  Electrolizer  influent,  0.46  p.p.m.; 
electrolizer  effluent,  0.52;  basin  effluent,  0.51.  These  re¬ 
sults  indicate  little  change  in  nitrite  and  nitrate  nitrogen 
during  the  passage  of  the  lime  treated  sewage  through  the 
electrolizer  and  basin.  Such  slight  average  change  as  is 
indicated  lies  within  the  limits  of  accuracy  of  sampling  and 
analysis. 

Oxygen  Consnmed  —  The  analysis  of  the  electrolizer 
effluent  shows  a  small  increase  in  carbonaceous  matter  as 
measured  by  oxygen  consumed.  The  complete  treatment, 
however,  brought  about  a  39  per  cent  reduction  in  total  and 
an  89  per  cert  reduction  in  suspended  oxygen  consumed. 

Solids — Due  ro  the  addition  of  the  lime,  the  total  solids 
were  materially  increased  by  the  Jime-electrolytic  treat¬ 
ment.  In  the  final  effluent  the  total  solids,  dissolved  solids 
and  suspended  solids  were  materially  less  than  in  the  raw 
sewage.  Due  to  the  action  of  the  lime  as  a  softening  re¬ 
agent  the  quantity  of  inorganic  matter  precipitated  with 
the  sludge  was  very  considerable,  thus  increasing  the  quan¬ 
tity  of  sludge  to  be  provided  for.  The  suspended  solids  in 
the  final  effluent  were  50  p.p.m.  or  36  per  cent  of  the  sus¬ 
pended  solids  in  the  sewage.  The  total  solids  in  the  final 
effluent  were  440  p.p.m.  or  67  per  cent  of  the  total  solids  in 
the  sewage. 

Chlorides — The  chlorides  were  substantially  the  same  in 
all  three  samples,  indicating  the  accuracy  of  the  sampling. 

Alkalinity — The  alkalinity  was  changed  from  bicarbonate 
to  carbonate  alkalinity  by  the  treatment  and  precipitated  in 
part.  The  average  results  of  half-hourly  titrations  of  sam¬ 
ples  of  the  effluents  during  the  test  run  showed  distinctly 
larger  quantities  of  causticity.  A  small  amount  of  hydroxide 
or  caustic  alkalinity  remained  in  the  sample  effluents  by  the 


time  they  were  analyzed.  This  fact  indicates  that  the 
caustic  alkalinity  originally  present  in  the  effluents  was 
neutralized  by  carbon  dioxide  absorbed  from  the  air  during 
the  time  elap.sing  between  sampling  in  .Allentown  and 
analysis  in  Boston. 

Bio-chemical  Oxygen  Demand — The  bio-chemical  oxygen 
demand  (5  days’  incubation)  was  somewhat  larger  in  the 
electrolizer  effluent  than  in  the  sewage.  There  was,  how¬ 
ever,  a  distinct  reduction  in  bio-chemical  oxygen  demand  in 
the  settling  basin.  The  whole  process  resulted  in  a  decrease 
of  66  p.p.m.  of  oxygen  demand  or  35  per  cent. 

A  few  special  catch  samples  of  influent  and  effluent  of  . 
the  electrolizer  were  collected  and,  after  settling,  oxygen 
demand  determinations  were  made  on  the  supernatant  liquid. 
These  showed  125  p.p.m.  in  the  electrolizer  influent  and  117 
in  the  effluent. 

Relative  Stability — Portions  of  the  daily  composite  sam¬ 
ples  of  the  basin  effluent  were  neutralized  with  acid  and  then 
seeded  with  a  few  drops  of  sewage.  These  neutralized  and 
seeded  portions  were  used  for  making  the  standard  relative 
stability  test  with  methylene  blue.  Without  the  neutraliza¬ 
tion  and  seeding,  the  tests  would  be  of  little  value  due  to 
the  disinfecting  action  of  the  excess  causticity.  Under 
ordinary  conditions  effluents  are  discharged  into  natural 
bodies  of  water  which  will  neutralize  such  excess  causticity 
and  will  contain  bacteria  for  seeding.  The  final  effluent 
remained  stable  only  one  to  two  days,  giving  a  relative 
stability  ranging  from  21  to  37  per  cent,  averaging  ap¬ 
proximately  30  per  cent. 

Bacterial  Analyses — Samples  for  bacterial  examination 
were  usually  taken  in  the  early  morning  and  again  during 
the  middle  of  the  forenoon  or  ahernoon.  The  analyses  were 
made  by  Mr.  Krum,  city  chemist  and  bacteriologist,  and  his 
assistants.  The  times  of  sampling  were  selected  with  the 
view  of  obtaining  bacterial  results  typical  of  weak  night 
sewage  and  of  strong  day  sewage. 

The  average  results  of  the  bacterial  examinations  during 
the  week  of  the  test  run  were: 


A«ar  Count — 24  hr.  at  37  ilr*.  C.  per  p.o. 
Electro-  Electro- 
Raw  liter  liter  Haain 
Sewage  Influent  Effluent  EflSuent 
768,690  77,890  77,287  2,330 


B.  Coli  per  c.c. — pretumptive 


Raw  liter  liter  Batin 

.Sewage  Influent  Effluent  Effluent 
122,500  6,801  8,825  724 


Reaulta  for  No.  I  excluded  due  to  abnormally  high  count  in  electrulixe  r 
eflluent. 


A  reduction  of  approximately  90  per  cent  in  total  bac¬ 
teria  was  secured  by  the  addition  of  the  lime.  The  elec¬ 
trolizer  appeared  to  bring  about  no  further  reduction  in 
bacteria  but  the  basin  effluent  contained  about  0.3  per  cent 
only  of  the  bacteria  present  in  the  raw  sewage. 

In  case  of  organisms  of  the  B.  Coli  type  the  addition  of 
the  lime  brought  about  approximately  94  per  cent  reduction. 
The  electrolizer  effluent  contained  on  the  average  slightly 
more  organisms  of  the  B.  Coli  type  than  did  the  influent. 
The  basin  effluent  contained  about  0.6  per  cent  of  the  B.  Coli 
present  in  the  raw  sewage. 

To  determine  the  effect  of  quiescent  sedimentation  upon 
the  effluents  several  samples  were  allowed  to  settle  for  one 
hour  and  the  supernatant  liquid  used  for  bacterial  examina¬ 
tion.  The  results  were: 


Agar  Count — 24  hr.  at  37  deg.  C.  per  c.c. 
Electroliaer  Electroliier  Baain 

Influent  Effluent  Effluent 

1,739  2,551  1,404 


- B.  Coli  per  c.c. — presumptive - 

Supernatant  Liquid  After  I  Hr,  Settling 
Electroliier  Electroliier  Basin 
Influent  Effluent  Effluent 
13  19*  10 


*Omitting  one  abnormally  high  count. 


It  will  be  seen  that  on  the  average  the  supernatant  liquid 
in  all  three  samples  gave  very  nearly  the  same  results,  if 
one  high  result  for  organisms  of  the  B.  Coli  tyjw  in  the 
settled  electrolizer  effluent  is  omitte(L 

Sludge  Produced — At  the  end  of  the  test  run  the  super¬ 
natant  liquid  was  slowly  drawn  off  from  the  we.sterly  basin 
in  such  a  way  as  to  disturb  as  little  as  possible  the  de¬ 
posited  sludge.  After  as  much  supernatant  water  was 
drawn  as  feasible,  the  sludge  was  allowed  to  settle  com¬ 
pactly,  and  measurements  of  its  depth  were  made  at  regular 
intervals  along  and  across  the  tank.  From  these  measure¬ 
ments,  a  total  quantity  of  37,500  gal.,  exclusive  of  super¬ 
natant  water,  was  found  to  have  been  deposited  or  an 
equivalent  of  5,360  gal.  per  m.g.  of  sewage  treated. 

The  sludge  as  pumped  to  the  lagoon  was  sampled  every 
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Pennsylvania  R.R.  Builds  New 
Freight  Cutoff 

Link  Creating  New  Route  Relieves  Main  Line  and 
Allows  Heavier  Train  Loads  Between  Bayard 
and  Canton  in  Ohio — Fly -Over  Junction 

TO  facilitate  its  heavy  ffeight  traffic  between.  Pitts¬ 
burgh,  Pa.,  and  Canton,. Ohio,  the  Pennsylvania rR.ir. 
has  builtjM  15-niile  connection  froni  Canton,  on  the  mkm- 
line,  to  Bayard,  on  the  Cleveland  &  Pittsburgh  division, 
thus  securing  a  shorter  alterniift'ive'  route  which  has  a 
ruling  "grade  of  0.3  per  cent  as  compared  with  i;  per 
cent  on  the  mainTline  route  through  Alliance.'  Although 
therd^is  a  9-mUe  Stretch  of  from  0.5  to  1  p^r  cent  grade 
fgainst’  westbound  movements  on  the  new  route  (but 


15  minutes.  A  certain  amount  of  settled  sewage  was  re¬ 
quired  to  mix  with  the  sludge  to  facilitate  pumping.  The 
sludge  sample  contained,  therefore,  more  water  than  the 
sludge  lying  in  the  tank  as  measured.  To  obtain  the  aver¬ 
age  composition  of  the  sludge^  as  present  in  the  tank,  the^ 
sample  was  allowed  to  settle  and  the  settled  material  Was' 
analyzed.  From  the  measurement  of  sludge  and  its  anal¬ 
ysis,  the  quantity  of  dry  solids  has  been  computed  to  be 
4,550  lb.  per  m.g.  of  .sewage  treated.  From  the  analyses 
of  the  influent  and  effluent  of  the  basin,  the  weight  of  dry 
solids  removed  was  computed  to  be  4,^30  lb.  per  mtg.  The 
closeness  of  the  results  indicates  the\^curacy  of  the  various 
measurements  and  determinations.  ^ 

Cont  of  Treatment — The  cost  of  operation  of  the-  present 
treatment  plant  in  1925  was  as  follows;  *x  . 

Toul  "  PerM.n. 

Sitiftrics  ( I  chief  and  )  aaniiitant  <>per4t<>ri  and  maaiatanl 

rit.y  cheiiuat) .  $7,495  $20.90 

MiaCellaneotM  latxir  .  . -r. .  1,400  5  90 

Lillie,  driivpred  at  plant .  2,792  7.80 

Power*  2,542  6  50 

Suppliei  and  repairs .  2,519  6.50 

Licht  and  heat .  511  1 . 40 


'Includes  current  for  operation  of  sump  pump. 


Salaries  ( 1925  seheilule) .  $8,490  $7  75 

Miscellaneous  labor  ( I  laborer) .  1,526  I  20 

I jme  ( I  ton  per  m.c) .  15,195  12  05 

Power*  (2.8e  per  kw. -hr  ).  7,i50  6  55 

Supplies  and  repairs  (  1924  and  1925  average  pro  rateil) . .  5,600  5  10 

Light  and  beat  ( 1 92 5  coat ) .  511  0  45 

$56,262  $55  10 

*Kiclusive  of  sump  pump 

As  regards  fixed  charges,  it  is  difficult  to  make  allowances 
for  the  life  of  the  electrolytic  units.  The  units,  as  originally 
put  in,  are  already  obsolete  and  one  of  the  three  has  been 
remodeled.  If  the  cost  of  replacing  or  remodeling  these 
units  were  charged  against  the  sewage  treated  to  (late,  the 
fixed  charge  for  obsolescence  would  be  very  highu'  hardly 
seems  fair,  however,  to  estimate  on  a  ^5-year  life  of  the  elec- 
trolizers  nor  does  it  seem  reasonable  to  adopt  30  years  as 
the  depreciation  period,  a  period^  which  is  ordinarily  al¬ 
lowed  for  semi-permanent  structures  such  as  brick  build¬ 
ings  and  concrete  tanks.  We  have,  therefore,  made  an  esti¬ 
mate  of  fixed  charges  on  the  plant  based  on  a  15;year  life 
for  the  electrolizer  units,  and  the  results  of  our  estimates  are: 

.Annual  Interest  and 
Depreeiation 
Rate, 

Item  Coat  Per  Ont  Amount 

Klectroliiera  and  machinery .  $154,590  9  994  —  $15,460 

Building  ami  aedimentation  basin .  75,779  6  785  •  5,000 

$18,460 

Per  .M  g.  -  $16.85 

Interest •  5  percent  depreciation  annually:  Electroliaera  and  machinery; 
15-yr.  life  at  4  per  cent— 4.994  per  cent;  building  and  sedimentation 
basin,  50-yr  life  at  4  per  cent—  1.785  per  cent.  .Annual  coat  per  m.g  plant 
capacity:  Fixed  charges  $16  85;  operating  charges,  $55.10;  total  $49  95, 
say  $50. 

The  table  is  based  upon  the  assumption  that  the  present 
treatment  plant  is  capable  of  handling  an  average  sewage 
flow  of  3  m.g.d.  Such  an  average  flow  means  maximum  flows 
at  rates  of  4.5  to  6  m.g.d.  It  is  unlikely  that  the  present  plant 
could  treat  these  high  rates  without  modification  of  electro¬ 
lizer  units  1  and  3  to  conform  mth  unit  2.  Furthermore  a 
fourth  unit  would  probably  be  required  as  well.  If  the  cost  of 
the.se  additions  and  changes  were  added  to  the  cost  of  the 
electrolytic  equipment  now  installed  there  would  result  a 
material  increase  in  fixed  charges  for  depreciation  and  in¬ 
terest. 

It  should  also  be  noted  that  these  costs  are  computed  on 
the  basis  of  lagooning  the  sludge.  If  dewatering  should  be 
necessary  the  costs  would  increase  accordingly. 


FIG.  1— HEAVY  ROCK  CUT,  BATARD-CANTOX  CUTOFF 

Jfteam  shovel  clearing  cut.  Well  drills  putting  down  holes 
to  blast  bench  at  left. 


not  on  the  Bayard-Canton  cutoff),  this  is  a  pusher 
grade  and  does  not  affect  the  rating  of  train  loads.  At 
present  the  westbound  loading  for  0.5  per  cent  will 
balance  the  eastbound  loading  for  0.3  per  cent  grade. 
Curves  do  not  exceed  2  deg.  on  the  cutoff,  except  at 
the  junction  and  the  fly-over  crossing  of  the  main  tracks 
east  of  Canton,  where  4  deg.  curves  are  required.  Views 
of  the  heavy  grading  required  on  this  line  are  shown 
in  Figs.  1  and  2. 

The  traffic  situation  is  illustrated  by  the  plan  Fig.  4. 
At  Canton,  a  division  point  on  the  Pittsburgh,  Fort 
Wayne  &  Chicago  line  of  the  Pennsylvania  System,  there 
are  large  yards  where  freight  trains  are  assembled  for 
movements  eastward  and  westward.  Bayard  is  on  the 
Cleveland  &  Pittsburgh  line,  which  crosses  the  other  at 


FIG.  2— GRADING  DEEP  CUT  ON  NEW  LINE,  PENNSYL¬ 
VANIA  R.R. 

Incline  at  left  for  removing  excavated  material  to  spoil  bank 
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PIG.  3— caxtilp:vkr  highway  bridge 

Rrltigo  Is  In  throe  sections,  with  cantilever  ends  over  each  track.  I.ow-level  eastbound  track  at  left. 

right  rl.slng  to  cross  over  main  line  at  the  Junction 


Westbound  track  at 


Alliance.  With  the  new  connection,  which  is  for  freight  of  the  spoil  being  removed  over  the  incline  and  spur 

service  only,  the  heavy  traffic  over  the  Pittsburgh,  Ft.  track  at  the  left.  The  grading  excavation  amounted  to 

Wayne  &  Chicago  line  between  Canton  and  Pittsburgh  about  2,250,000  cu.yd.,  and  there  are  no  borrow  pits, 

will  be  relieved  by  diverting  part  of  it  to  the  shorter  This  will  be  a  double-track  line,  with  a  roadbed  width 
route_  over  the  Cleveland  &  Pittsburgh  division,  saving  of  38  ft.  on  fills  and  42  ft.  in  cuts,  the  slojies  in  earth 

abouV  1.5  miles  in  distance.  The  improvement  of  the  averaging  1  on  It.  Where  rock  underlies  the  earth 

latter  division  for  greater  facility  and  economy  in  the  cover,  the  cuts  have  slojies  of  1  on  1  or  1  on  3  in  the 

_ _ .  _ _ _  rock  and  then  earth  slopes  of  1  on  li  to  the  surface. 

1  / ■■  „/  I  1  Tracks  will  be  laid  with  100-lb.  rails  of  the  Pennsylvania 

R.R.  sectiort. 

To  avoid  interference  with  the  main  line  traffic,  a 
Hying  junction  is  provided  east  of  the  Canton  yard,  the 
we.stbound  track  of  the  cutoff  being  carried  over  the 
four-track  main  line  on  a  steel  bridge  and  then  running 
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PIG.  4— BAVARD-CANTO.V  Ol'TOPP,  PEN.NSYLVAN'I.A  R.R. 


handling  of  its  heavy  coal  and  ore  traffic  was  described 
in  Engineering  News-Record,  July  17,  1924,  p.  88. 

The  rough  character  of  the  country  traversed  is  in¬ 
dicated  by  Figs.  1  and  2,  and  the  profile  shows  a  suc¬ 
cession  of  cuts  and  fills.  There  are  no  tunnels,  but 
some  of  the  cuts  are  100  ft.  deep.  Fig.  1  shows  a  steam 
shovel  cleaning  up  one  side  of  a  rock  cut,  while  well 
drills  are  putting  down  holes  for  blasting  out  the  bench 
at  the  left.  Fig.  2  shows  one  of  the  long  deep  cuts,  part 


FIG.  6— HIGHW.AY  ARCH  BRIDGE  OP  140-FT.  SPAN 

down  to  connect  with  the  latter  at  an  interlocking  tower. 
This  separation  of  grades  is  shown  by  Fig.  5  and  ahso 
by  the  view.  Fig.  3,  where  the  low-level  ea.stbound  track 
is  on  the  left  and  the  high-level  westbound  track  on 
the  right.  A  highway  bridge  crosses  at  this  point, 
beyond  which  is  seen  the  temporary  bridge  for  highway 
traffic.  At  Bayard,  the  line  crosses  the  Tuscarawas 
branch  and  connects  with  the  Cleveland  &  Pittsburgh 
division  at  grade.  An  electro-pneumatic  interlocking 
plant  will  protect  the  crossing,  the  new  junction  and  the 
old  junction  of  the  Tuscarawas  branch. 

Structures  are  rather  numerous,  as  the  railway  has 
eliminated  all  highway  crossings  at  grade,  carrying  the 
roads  over  or  under  the  tracks.  Subways  have  either 
arches  of  30  to  40-ft.  span  or  reinforced-concrete  slab 
spans  of  18  to  30  ft.  Two  18-ft.  subways  have  steel 
half-through  girder  spans  with  timber  decks,  where  a 
shallow  floor  construction  was  necessary.  Culverts  are 
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concrete  boxes  5  x  5  ft.  to  12  x  12J  ft.,  or  reinforced- 
concrete  pipes  of  2  to  4-ft.  diameter.  Most  of  the  road 
structures  are  concrete  viaducts  having  a  slab  deck  and 
pair  of  girders  carried  by  concrete  piers. 

In  the  highway  bridge  over  the  two-level  connection 
near  Canton,  f’ig.  3,  it  will  be  noted  that  the  structure 
consi.sts  of  three  parts,  with  joints  over  the  tracks,  the 
central  portion  having  a  single  span  with  cantilever 
projections  to  connect  with  similar  cantilevers  on  the 
side  spans.  The  arch  bridge,  Fig.  6,  has  a  barrel  arch  of 
140-ft.  span  with  earth  fill  between  the  spandrel  walls. 

This  new  16-mile  link,  which  is  to  be  opened  before 
the  end  of  1926,  will  represent  a  total  cost  of  about 
$4,500,000.  Grading  and  masonry  contracts  were  let  to 
A.  Guthrie  &  Co.,  St.  Paul,  Minn.,  the  Ferguson  &  Ed- 
mond.son  Co.,  Pittsburgh,  and  the  John  F.  Casey  Co,, 
Pittsburgh.  The  line  was  planned  and  built  under  the 
direction  of  Robert  Trimble,  assistant  chief  engineer, 
Pennsylvania  R.R.,  and  the  work  was  in  charge  of  B.  V. 
Sommerville,  awistant  to  the  chief  engineer. 


Auxiliary  Mixing  Plant  Cuts  Cost 
on  Warehouse 

Second  Plant  Takes  Small  Work  Off  Central  Mixer, 
Letting  It  Concentrate  on  Fast  Schedule 
Laid  Down  for  Main  Structure 

By  Martin  Leafgreen  and  J.  J.  Lindon 

Cost  Analyst  and  Superintendent,  Respectively, 
IJarney-AhUT.s  Construction  Corporation,  New  York  City 

That  it  pays  to  analyze  thoroughly  plant  operation 
and  in.stallation  is  shown  by  the  experience  in  a 
nine-story  structure  in  Long  Island  City.  This  particu¬ 
lar  operation  proved  conclusively  that  what  at  first 
might  appear  an  unnecessarily  large  amount  of  equip¬ 
ment,  in  the  end  gave  an  actual  saving,  and  it  also 
demonstrated  that  it  pays  to  put  in  small  supplementary 
equipment  to  do  special  work  and  leave  the  main  plant 
to  do  the  work  for  which  it  is  primarily  intended.  The 
special  plant  feature  of  this  job  was  the  installation 
of  a  half-yard  mixing  plant  with  an  adjacent  hod  and 
brick  hoist.  This  half-yard  mixer  supplemented  the 
cne-yard  mixer  of  the  main  plant;  was  run  by  a  sep¬ 
arate  gang;  was  kept  constantly  busy  putting  down  the 
finished  floor  and  doing  the  odd  jobs,  and  was  used  to 
concrete  the  tower  section  which  projected  five  stories 
above  the  main  structure. 

Warehouse  Structure — The  R.  H.  Macy  &  Co.'s  ware¬ 
house  at  Long  Island  City,  erected  by  the  Barney- 
Ahlers  Construction  Corporation  of  New  York,  is  of 
flat-slab  construction,  and  is  four  stories  143  ft.  x  200 
ft.,  w'ith  a  setback  at  the  fifth  story  to  75x50  ft.  and  a 
further  setback  at  the  seventh  story  to  26x30-ft.  ele¬ 
vator  tower.  The  building  is  carried  on  spread  footings 
over  clusters  of  concrete  piles.  The  walls  in  the  four- 
story  section  are  of  brick  and  steel  sash,  while  the  set¬ 
back  portion  is  of  steel  sash  and  scored  tile  with  a 
stucco  finish.  The  building  contains  about  7,500  cu.yd. 
of  concrete  including  1-in.  monolithic  finish,  465  tons  of 
reinforcing  steel,  400,000  brick  and  12,000  hollow  tile. 

Construction  Problem — Analysis  brought  out  the  fol¬ 
lowing  problems:  (a)  A  speed  schedule  calling  for 
occupancy  by  the  owners  Aug.  I,  the  piledriver  being 
scheduled  to  leave  the  site,  May  1.  (b)  To  meet  this 


schedule  the  concrete  structure  of  nine  floors  had  to 
be  planned  to  be  poured  at  the  rate  of  a  story  in  less 
than  5i  working  days,  or  in  other  words,  the  roof  was 
scheduled  to  be  topped  out  by  the  last  of  June,  (c)  The 
plant  had  to  be  designed  to  take  care  of  mass  produc¬ 
tion  of  concrete  to  the  fourth  story  or  main  roof  and  also 
to  hoist  concrete  brick  tile,  etc.,  to  the  ninth-story  level. 

Study  of  Layouts — When  studying, the  problem  of 
plant  design,  having  in  mind  that  "ready-mixed  aggre¬ 
gate"  (the  local  term  for  a  combined  sand  and  graYsl) 
was  available  in  5-cu,yd.  truckload  lots  at  a  five-minute 
schedule,  the  following  layouts  were  considered: 

1.  A  double  tower  consisting  of  a  combination  hod 
hoist  and  bucket  tower  in  the  elevator  shaft  to  take  care 
of  all  concrete,  brick,  tile,  etc.,  to  the  ninth  story. 

2.  A  mixer  on  the  south  side  at  grade,  with  elevated 
bins  using  a  bucket  conveyor,  and  a  separate  hod  hoist 
on  the  west  side  from  grade  for  hoisting  materials  for 
the  setback  portion, 

3.  A  plant  similar  to  layout  2  except  that  a  separate 
tower  for  concrete  was  to  be  built  from  the  fourth 
story  to  the  ninth  story  roof  level. 

4.  A  mixer  set  below  grade  on  the  south  side  and  a 
hod  hoist  tower  from  grade  to  the  ninth  story  on  the 
west  side. 

Layout  1  was  eliminated,  first  because  the  speed 


•MIXER  PI,A..N’T  ARRANGEMENT  FDR  .MACY  WAREHOUSE 


schedule  called  for  the  completion  of  two  freight  ele¬ 
vators  with  the  finished  building  by  Aug.  1,  requiring 
the  elevator  workmen  to  have  the  shafts  available  by 
the  middle  of  June;  second,  because  this  layout  would 
make  it  necessary  to  build  bins  and  a  conveyor  out¬ 
side  of  the  building  line  on  a  street  congested  with 
traffic,  or  inside  the  building,  with  expensive  ramps, 
and  with  part  of  the  first  floor  slabs  and  beams  tem¬ 
porarily  left  out  for  head  room. 

Layout  2  was  discarded  when  the  cost  of  the  power, 
motor,  conveyor,  etc.,  of  this  installation  set  against 
the  cost  of  excavating  for  a  mixer,  and  of  erecting  the 
short  ramp  required  for  layout  4,  showed  the  latter  to  be 
far  more  economical.  This  layout  would  also  necessi¬ 
tate  the  hoisting  of  concrete  on  a  hod  hoist  for  the 
upper  stories  and  would  interfere  with  the  delivery  of 
brick,  tile  and  mortar  to  the  masons. 
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Scheme  3  was  abandoned  when  it  was  found  that 
though  it  had  some  of  the  advantages  of  the  second 
plan,  it  w'ould  interfere  with  the  laying  of  the  roofing 
at  the  fourth  floor  level  and  prevent  making  the  roof 
tight.  This  layout  would  also  require  an  additional 
hoisting  engineer  for  the  duration  of  the  job. 

Solution  Adopted — Finally  layout  4,  with  a  very  im¬ 
portant  change  at  a  small  increased  cost,  was  decided 
upon.  This  change  consisted  in  building,  instead  of  a 
single  hod  hoist  on  the  west  side,  a  combination  hod 
hoist  and  bucket  tower  with  a  1-cu.yd.  mixer  set  below 
grade.  It  was  planned  to  use  this  half-yard  mixer  for 
concreting  the  tower  section  and  for  the  1-in.  mono¬ 
lithic  floor  finish  to  the  fourth  floor  level,  thereby  leav¬ 
ing  the  large  plant  free  for  continuous  concreting 
during  the  entire  day  and  eliminating  subdivisions  in 
the  aggregate  bin  for  sand,  grit,  screening,  etc.,  used 
for  floor  finish.  Premixed  aggregate  was  used  for  con¬ 
creting  at  the  main  plant. 

The  main  plant  consisted  of  a  1-cu.yd.  mixer  set 
about  9  ft.  below  grade  with  a  concrete  bucket  pit. 
This  arrangement  placed  the  bin  only  9  ft.  above  grade 
and  made  very  easy  to  handle  cement  at  the  grade  level 
from  the  storage  pile  to  the  mixer.  The  mixer  was 
driven  by  a  25-hp.  motor,  and  a  double-drum  hoi.st 
driven  by  a  40-hp.  motor  was  used  for  raising  the  con¬ 
crete  bucket. 

The  aggregate  was  fed  to  a  mixer  hopper  through  a 
gate  from  the  35-cu.yd.  storage  bin.  This  was  suffi¬ 
cient  storage,  as  the  “ready-mix”  was  delivered  in 
5-cu.yd.  truckloads  on  approximately  a  five-minute 
schedule.  These  trucks  dumped  into  the  bin  by  backing 
up  a  planked  ramp  of  approximately  20  per  cent  grade. 
A  sketch  of  the  layout  of  mixer,  bins,  etc.,  is  shown. 

The  auxiliary  plant  on  the  west  side  consisted  of  a 
i-cu.yd.  mixer,  hod  hoist,  double-drum  hoist,  two  gas¬ 
oline  engines  and  a  double  tower  with  a  single  long 
cathead  containing  five  sheaves.  The  mixer,  set  below 
grade,  was  fed  by  means  of  wheelbarrows  and  driven 
by  a  four-cylinder,  15-hp.  gasoline  engine.  The  other 
gas  engine,  60  hp.,  was  used  to  drive  the  double-drum 
hoist.  This  double-drum  hoist  equipped  with  a  nigger- 
head  was  used  to  raise  the  concrete  bucket,  hod  hoi.st, 
reinforcing  steel  and  other  necessary  materials.  Dur¬ 
ing  the  concreting  of  the  four-story  main  structure, 
the  reinforcing  steel  and  other  materials  were  hoisted 
by  using  one  of  the  drums  and  the  sheaves  of  the  hod 
hoist.  Later,  when  the  brickwork  was  started  and  the 
hod  hoist  used  for  raising  brick,  the  reinforcing  was 
raised  by  means  of  the  additional  sheave  and  the  nigger- 
head. 


Comparison  of  Costs — Increa.se  in  co.st  of  layout  u.sed 
over  proposed  .scheme  4,  that  is  (in.stalling  auxiliary 
plant)  versus  the  probable  savings  eflfected  by  in.stall¬ 
ing  it  may  be  summarized  as  follows: 

Increases — 

1.  Excavation  for  mixer — no  additional  cost,  done  by 
.steam  shovel. 

2.  Extra  cost  of  double  tower  over  single  tower  labor 
and  material,  using  standard  tower  parts  from  storoyard, 
estimated  at  $200. 

3.  Rental  and  placing  of  engine  and  mixer  estimated  to 
cost,  for  a  period  of  three  months’  use,  $1,040. 

Savings — 

1.  Time  factor — Actual  time  saving  wa.<  li  working  days 
per  floor  on  concreting  main  structure,  plus  an  allowance 
of  2  days  on  brickwork  due  to  elimination  of  interference 
with  bricklayers  on  main  structure,  when  concreting  the 
tower  or  higher  section,  $1,888. 

2.  Plant  rental  and  engineer’s  time— Another  saving  of 
this  scheme  over  the  other  was  that  it  allowed  dismantling 
of  central  mixing  plant  when  roof  of  main  section  wa.s 
complete,  saving  plant  rental  and  engineer’s  salary,  which 
amounted  in  actual  figures  to  $1,086. 

3.  Savings  in  cost  of  placing  concrete 

Estimated  cost  of  concrete .  $12,397 

Actual  cost  of  concrete  .  9,668 


Saving  . 

4.  Saving  in  placing  finish 
Estimated  cost  of  finish 
Actual  cost  of  finish  . . . 


Saving  .  $463 

Summary  of  Additional  Costa  and  Savings: 

Additional 

Co.sts  Savings 

Extra  plant  . $  242 

Extra  plant  rental .  1,040 

Time  factor  saving .  $  1,888 

Plant  rental  saving .  1,086 

Placing  concrete  saving. . .  2,729 

Placing  finish  saving  ....  453 


Net  saving  . $  5,874 

Conclusions — In  conclu.sion,  our  experience.s  on  this 
and  other  jobs  would  lead  us  to  believe  that  where  there 
is  a  large  yardage  of  concrete  finish  and  brick  and  a 
time  factor  involved,  the  small  additional  co.st  of  extra 
tower  sides  and  bracing  to  hod  hoi.st  tower  together 
with  extra  cost  of  auxiliary  concrete  plant,  is  more 
than  paid  back.  We  have  found  in  the  past  that  the 
major  difficulties  and  delays  in  this  type  of  work,  using 
a  single  concrete  tower  and  a  single  hoist  tower,  are: 

1.  Delays  at  concrete  plant  and  changing  over  from 
rough  concrete  to  pour  top  finish. 

2.  Delay  in  starting  cement  masons  on  floor  flnish 
with  this  plant  layout. 

3.  Tendency  on  jobs  to  dismantle  concrete  plant 
before  sills,  coping,  stairs,  etc.,  are  poured  in  order  to 
save  engineer’s  time,  plant  rental;  and  closing  opening 
at  floor  hoppers  for  steel  sash,  etc.,  which  makes  it 
necessary  either  to  hoist  material  dry  before  mixing  by 
hand  on  the  floor,  or  mix  material  below  using  brick¬ 
layers  hoist  for  placing,  thereby  slowing  up  brick  oper¬ 
ation. 

4.  Lastly,  the  delivery  <Jf  the  building  to  the  owners 
at  a  much  later  date,  approximately  one  or  two  days 
per  floor,  than  would  be  possible  by  the  addition  of  the 
auxiliary  concrete  plant. 


Advantage  of  Plant  Selected — The  advantages  of  the 
plant  were  that:  (a)  Plant  excavation  was  done  by 
steam  shovel  while  excavating  for  piledriving,  (b) 
Cost  of  erection  of  hopper  and  bins  and  sheathing  for 
mixer,  using  second-hand  lumber,  was  $365  for  labor, 
(c)  Only  three  to  four  men  were  used  at  the  mixer 
for  charging  and  discharging  and  handling  cement  from 
the  storage  pile,  depending  upon  the  distance  cement 
had  to  be  handled,  (d)  The  auxiliary  plant  allowed 
eight  hours  continuous  pouring  of  concrete  and  starting 
monolithic  finish  shortly  after  8  a.m.  without  interfer¬ 
ing  with  operations  at  the  main  plant,  and  (e)  allowed 
main  floors  of  approximately  1,200  cu.yd.  to  be  com¬ 
pleted  in  4  working  days,  all  layouts  contingent  on  using 
one  set  of  forms. 
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Does  the  New  York  State  Barge  Canal  Pay? 

An  Analysis  to  Show  that  the  Annual  Savings  to  Shippers  Using  the  Canal  Will  Soon  Pass 
the  Annual  Costs  to  the  State  of  the  Canal 

By  Maurice  W.  Williams 

ConsultiiiB  KiiKlnotT,  Now  York  rity  ;  Somotiino  Statl.stical 
UiiKinoor  to  IlaiRo  ('anal  Survoy  Coninilssion 

This  analysis  is  presented  as  a  comprehensive  statement  of  one  method  of  accounting 
on  public  works  which  presumably  are  built  for  community  profit.  It  docs  not  represent 
the  view  of  “Engineering  News-Record."  Editorial  comment  appears  on  p.  408. — Editor. 


For  some  time  the  opinion  has  been  gaining  ground 
that  the  Barge  Canal,  which  has  cost  the  people 
of  the  state  of  New  York  nearly  $175,000,000, 
should  never  have  been  constructed.  That  opinion  rests 
most  largely  on  the  fact  that  in  no  year  has  it  ever 
carried  much  over  10  per  cent  of  its  nominal  estimated 
capacity  of  20,000,000  tons,  and  is  most  often  arrived  at 
without  regard  to  other  contributing  factors. 

The  Barge  Canal  is  not  an  enterprise  from  which 
direct  returns  can  ever  equal  expense,  nor  was  it  in¬ 
tended  to  be  such.  It  undoubtedly  depresses  freight 
rates  on  competing  routes  in  the  same  territory  and  in 
adjoining  territory,  but  such  a  comparison  is  objection¬ 
able  to  many.  The  data  are  insufficient  to  show  the  ex¬ 
tent  to  which  the  Barge  Canal  has  contributed  to  the 
prosperity  of  any  given  section  of  the  country,  although 
it  is  probably  of  considerable  value  in  that  direction.  As 
a  means  of  relief  from  traffic  conge.stion  within  its  terri¬ 
tory,  the  canal  has  a  real  but  indeterminate  value. 

There  is  one  standard  for  judging  the  Barge  Canal 
which  is  essentially  fair  and  may  be  used  to  judge  any 
waterway.  This  standard  consists  in  the  annual  savr 
ings  in  rates  on  freight  actually  transported,  as  con- 
tra.sted  with  annual  costs  of  operating  the  canal.  If 
the  aggregate  savings  on  freight  actually  shipped  by 
canal  equal  or  exceed  the  aggregate  charges,  then  the 
canal  may  be  said  to  pay.  Fortunately  the  data  are 
available  for  applying  such  a  test,  although  a  number  of 
approximations  are  necessary. 

Annual  Charges — The  cost  of  the  maintenance  and 
operation  of  the  Barge  Canal  in  1925  was  $2,981,841.26. 
This  item  will  be  no  greater  when  the  canal  is  carrying 
its  capacity  than  it  is  now,  for  it  co.sts  no  more  to  lock 
through  500  barges  a  day  than  50.  The  capital  charge 
for  the  year  may  be  taken  to  be  $6,150,807.68,  which  is 
the  average  of  appropriations  for  the  purpose  for  the 
two  fi.scal  years  between  July  1,  1924,  and  June  30,  1926, 
these  amounts  having  been  carefully  calculated  by  the 
State  Comptroller.  The  debt  charge  has  been  decreasing 
steadily  and  may  be  expected  to  decrease  further.  The 
average  maturity  period  of  the  funded  canal  debt  is 
somewhat  less  than  50  years  while  the  weighted  aver¬ 
age  life  of  the  component  parts  of  the  canal  is  consider¬ 
ably  more  than  that.  The  amortization  of  the  canal 
debt  is  therefore  on  a  sound  basis. 

On  or  about  Jan.  7,  1925,  there  were  751  claims 
against  the  state  for  damage  to  water  rights  and  priv¬ 
ileges,  appropriation  of  lands,  and  so  on,  the  face  amount 
of  which  was  $23,892,472.62.  In  1925  the  Court  of 
Claims  awarded  a  total  of  $856,767.82  on  229  claims,  the 
original  face  amount  of  w’hich  aggregated  $3,983,- 
135.44.  If  all  of  the  751  claims  were  settled  at  the 


deduced  average  of  about  $3,745  per  claim  they  would 
bring  some  $2,810,000;  if  they  were  settled  on  the  ratio 
of  awards  to  face  value  claimed,  they  would  bring  about 
$5,150,000.  Bearing  in  mind  that  the  total  sum  named 
represents  the  chaff  of  some  20  years  during  which 
the  more  valid  have  been  winnowed  out,  and  that  the 
claims  paid  in  1925  undoubtedly  represent  the  most 
meritorious,  the  latter  sum  may  safely  be  used  as  an 
outside  figure  for  the  value  of  claims  outstanding  as  of 
Jan.  7,  1925.  No  large  claims  have  been  filed  since  then. 

While  in  1925  the  expenditures  for  permanent  better¬ 
ments  amounted  to  $1,092,051.52,  there  is  no  possible 
need  for  the  annual  expenditure  of  any  such  amount  as 
that,  although  improvements  chargeable  to  capital  may 
be  needed  from  time  to  time  as  have  been  necessary  on 
the  Suez  and  other  important  canals.  Growth  of  traffic 
following  the  opening  of  the  Welland  Ship  Canal  and  of 
the  Port  of  Albany  may  necessitate  the  enlargement  of 
the  channel  between  Oswego  and  Troy  to  a  depth  of  15 
feet  and  a  minimum  bottom  width  of  110  feet  at  a  cost 
now  estimated  to  be  $16,906,000.  At  the  rate  of  expen¬ 
diture  in  1925  this  improvement  would  be  consummated 
in  less  than  16  years  and  if  carried  by  direct  appro¬ 
priation  would  not  add  to’  the  annual  capital  charges. 
It  is  inconceivable  that  any  such  sum  as  this  will  be 
required  annually  for  other  betterments  and  for  claims 
combined,  and  yet  the  amount  expended  in  1925  may  be 
carried  as  an  annual  charge,  as  a  measure  of  conserva¬ 
tism,  for  as  long  a  period  as  the  capital  charge  is 
carried,  until  say  1960.  There  would  thus  be  provided 
funds  for  settling  claims  and  for  the  Oswego-Troy  en¬ 
largement  as  well  as  some  $16,000,000  for  other  im¬ 
provements, — an  amount  far  beyond  any  possible  need. 

In  1925  the  state  received  $359,936.91  income  from 
Barge  Canal  property  of  all  sorts,  such  as  charges  at 
the  grain  elevators,  use  of  terminals,  use  of  excess  canal 
waters,  and  ice  cutting  privileges.  This  amount  will 
remain  nearly  constant  but  will  tend  to  increase  due  to 
the  development  and  sale  of  electric  power  at  the  dams 
already  constructed  across  various  rivers. 

Summarizing  the  above  items  of  expense,  of  which 
two  are  fully  adequate  for  future  years  but  the  third  is 
clearly  excessive  in  the  long  run,  and  deducting  income, 
the  following  table  is  arrived  at : 

E.STI.MATED  .MAXIMI'.M  ANNUAL  COST  OF  LARGE  C-VNAL 

Maintenance  and  operation .  $2,981,841.26 

Capital  charge .  6,150,807.68 

Permanent  betterments  and  claims..  1,092,051.52 

Gross  cost . $10,224,700.46 

Less  receipts  .  359,936.91 


i 


Net  cost 


$9,864,763.55 


September  9,  1926 
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So  much  for  what  the  canal  takes  out  of  the  pockets 
of  the  people  of  the  state  every  year;  what  does  it  put 
back  by  way  of  savings  on  freight  actually  carried? 

Annual  Savings — The  rates  of  canal  carriers  are  not 
controlled  by  either  the  Public  Service  Commission  or 
the  Interstate  Commerce  Commission.  Not  all  carriers 
file  tariffs,  and  the  tariffs  which  are  filed  relate  chiefly 
to  class  rates.  Rates  are  governed  mostly  by  supply 
and  demand,  and  this  condition  results  in  bargaining 
between  shippers  and  carriers  on  large  tonnage  move¬ 
ments.  Although  shippers  necessarily  know  what  rates 
they  pay  on  freight  moving  by  canal,  by  no  means  all 
of  them  know  exactly  how  much  they  save  thereby.  No 
public  records  are  kept  of  savings  or  of  rates  by  canal. 

On  the  other  hand  many  concerns  know  closely  how 
much  shipping  by  canal  has  profited  them,  and  a  number 
of  these  communicated  their  data  to  the  Barge  Canal 
Survey  Commission  during  its  hearings  late  in  1925  or 
subsequently.  Rates  are  so  much  a  matter  of  common 
knowledge  that  the  New  York  Produce  Exchange  an¬ 
nually  quotes  averages  on  wheat  and  corn  by  months  for 
the  entire  season.  Every  shipment  by  canal  means  a 
saving  in  cost  of  transporting  that  shipment,  as  only  the  • 
pull  of  the  lower  rate  will  attract  the  freight  to  water, 
generally  speaking. 

In  1925  there  were  carried  by  the  Barge  Canal 
566,669  tons  of  wheat,  18,133  tons  of  corn,  36,724  tons 
of  oats,  43,610  tons  of  rye  and  253,755  tons  of  barley, 
virtually  all  of  which  moved  from  Buffalo  to  New  York. 
Average  rates  for  the  sea.son  are  given  as  $1.8H  per 
ton  of  wheat  and  $1.82^  for  corn  exclusive  of  handling 
charges  at  Buffalo.  In  default  of  precise  information 
on  rates  for  oats,  rye  and  barley,  they  may  safely  be 
assigned  the  corn  rate.  The  corresponding  rail  rate 
for  the  grains  mentioned  is  $2.70.  The  indicated  saving 
is  therefore  $0.88  i  per  ton  on  566,669  tons  and  $0,871 
per  ton  on  352,222  tons,  or  a  total  of  $808,815.76. 

Some  Typical  Savings — A  company  in  Rochester  re¬ 
ceived  4,881  tons  of  nitrate  of  soda  by  canal  at  a  total 
net  saving  of  $2,223.28  compared  with  the  estimated 
cost  of  transportation  by  the  next  least  expensive  route. 

A  manufacturing  concern  in  Middleport  received  from 
New  York  19,215  tons  of  crude  sulphur  at  a  saving  of 
$63,409.83.  From  this  sum  may  properly  be  deducted 
the  fixed  charges  on  plant  erected  especially  for  handling 
the  sulphur  at  a  cost  of  $35,000,  say  10  per  cent,  of  this 
sum  or  $3,500.  This  leaves  a  total  net  saving  of  $59,- 
909.83,  or  nearly  $3.12  per  ton.  This  factor  may  safely 
be  applied  to  all  of  the  sulphur  moving  by  canal  during 
the  year,  since  the  saving  could  hardly  have  been  less. 
A  net  saving  of  $554,564.36  on  the  entire  177,869  tons 
is  therefore  indicated. 

The  same  concern  received  1,128  tons  of  white  arsenic 
at  a  saving  of  $2,255.49. 

About  11,000  tons  of  salt  moved  from  Meyers  to  New 
York  at  a  known  saving  of  $1.75  per  ton,  and  about 
11,000  tons  to  Niagara  Falls  at  about  $0.40  per  ton. 
Since  the  entire  movement  of  salt  occurred  in  conditions 
generally  similar,  the  saving  on  the  entire  69,809  tons 
may  be  taken  to  be  at  the  same  average  rate,  giving  a 
total  of  $75,044.68. 

A  well-known  Buffalo  concern  shipped  8,650  tons  of 
oil  cake  to  New  York,  saving  thereby  $7,255.12  net  after 
certain  deductions  to  make  the  comparison  fair.  The 
same  concern  shipped  6,328  tons  of  flaxseed  at  a  net 
saving  of  $12,163.10.  This  rate  may  properly  be  as¬ 
sumed  on  the  entire  volume  of  21,880  tons  of  flaxseed. 


since  all  of  it  undoubtedly  moved  in  virtually  the  same 
conditions.  The  total  indicated  saving  is  therefore 
$42,057.85. 

A  Syracuse  lumber  dealer  saved  $4,000  on  2,000  tons 
of  lumber  coming  from  New  York,  both  amounts  being 
conservatively  e.stimated.  this  tonnage  having  originated 
on  the  Pacific  Coast  and  moved  via  the  Panama  Canal. 
The  deduced  saving  may  properly  be  applied  to  the  en¬ 
tire  69,940  tons  carried  during  the  season,  or  $139,880 
in  all. 

The  various  items  mentioned  above  may  be  sum¬ 
marized. 

S.WIXUS  KUKIUilT  fU.VUGh:S  O.N  THK  BAKOK 
I'ANAI.  l.\  1925 


Item  Tons  Savings 

Grain  .  1)18,891  $808,815.76 

Nitrate  of  .soda .  4,881  2,223.28 

.Sulphur  .  177,859  554,564.36 

White  arsenic .  1,128  2,255.49 

Salt  .  69,809  75,044.68 

Oil  cake .  8,650  7,255.12 

Flaxseed  .  21,880  42,057.85 

Lumber  .  69,940  139,880.00 


Totals  . 1,273,038  $1,6.32,096.54 


Computed  General  Savings — The  average  saving  on 
the  items  of  freight  enumerated  above  is  $1.28  per  ton. 
Consideration  of  the  classes  of  commodities  comprising 
the  1,070,975  tons  carried  in  1925  but  not  appearing  in 
the  table,  and  the  distances  they  were  probably  trans¬ 
ported,  leads  to  the  belief  that  the  unit  saving  averaged 
fully  as  much  on  them  as  on  the  commodities  enumer¬ 
ated.  The  average  rate  on  grain  last  year,  however, 
was  the  lowest  since  the  Barge  Canal  was  opened  in 
1918,  following  a  decrease  which  has  been  reasonably 
steady  since  then.  On  the  other  hand  it  would  be  un¬ 
sound  to  use  a  rate  averaged  over  any  period  back  from 
1925  because  the  decrease  in  grain  rates  correspond* 
closely  to  the  increase  in  tha  size  of  cargo  carriers, 
which  has  been  2i-fold  within  the  7-year  period,  and  the 
barges  are  being  built  still  larger.  A  rate  on  grain  of 
$2.00  per  ton,  corresponding  to  a  saving  of  $0.70  per 
ton  instead  of  about  $0.88,  is  sustained  by  a  plotted 
curve  of  grain  rates  for  the  past  8  years,  and  when  the 
unit  saving  is  applied  to  the  above  table  an  average  of 
$1.15  is  given  for  the  tonnage  there  shown.  Applying 
this  figure  to  the  2,344,013  tons  carried  during  the  sea¬ 
son,  the  indicated  total  saving  to  shippers  is  $2,695,- 
614.95. 

Two  comparisons  may  be  made  to  test  the  accuracy  of 
the  average  savings  per  ton  estimated  above.  One  re¬ 
lates  to  operations  by  the  Inland  Waterways  Corpora¬ 
tion  on  the  Mississippi  and  Warrior  Rivers  where 
conditions  are  fairly  comparable  with  those  on  the  Barge 
Canal.  For  a  period  prior  to  April  14,  1925,  a  saving 
was  there  made  to  the  public  of  $1,000,152.60,  or  nearly 
$1.10  per  ton,  on  912,082  tons.  For  the  7  months  end¬ 
ing  July  31,  1925,  shippers  saved  approximately  $880,- 
000,  or  more  than  $1.15  per  ton,  on  763,620  tons  carried, 
while  the  corporation,  after  writing  off  depreciation, 
earned  nearly  4  per  cent  on  the  investment  in  property 
and  equipment.  The  weighted  average  of  about  $1.12  is 
only  $0.03  per  ton  below  the  average  used  above  for 
Barge  Canal  savings. 

The  other  comparison  relates  to  rail  rates.  While 
most  of  the  freight  moving  via  canal  would  take  com¬ 
modity  rates  by  rail,  the  class  of  freight  carried  and 
therefore  the  rates  would  not  vary  widely  from  fifth 
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clas.s.  The  carload  rate  from  New  York  to  Buffalo  is  .shippers  more  than  the  charges  for  that  year  and  will 


$0.32  per  hundredweight  for  fifth  class  freight.  The 
prevailing  canal  differential  in  tariffs  issued  by  naviga¬ 
tion  concerns  is  20  per  cent,  making  the  saving  to  the 
shipper  $0,064  per  hundredweight  or  $1.28  per  ton.  It 
would  be  fair  to  apply  the  total  saving  only  to  freight 
moving  the  entire  distance  between  the  two  points 
named,  and  to  use  some  proportion  of  this  figure  for 
freight  moving  shorter  distances.  In  default  of  pub¬ 
lished  records  showing  Individual  movements  but  know¬ 
ing  that  62  per  cent  of  the  traffic  for  1925  was  classified 
as  “through,”  it  will  not  be  far  wrong  for  this  purpose 
to  apply  the  entire  $1.28  to  62  per  cent  of  the  tonnage 
and  three-quarters  of  that  figure  to  the  balance.  The 
deduced  average  saving  per  ton  is  a  little  le.ss  than 
$1.16,  or  within  about  $0.01  of  the  average  used. 

Prdupective  Traffic — The  net  expense  of  the  Barge 
Canal  has  been  estimated  above  to  be  $9,864,763.55  an¬ 
nually  until  the  average  date  of  maturity  of  the  bonds, 
beyond  which  there  need  be  no  capital  charge  or  annual 
appropriation  for  betterments  and  claims,  but  only  main¬ 
tenance  and  operation.  The  net  savings  to  shippers, 
the  only  direct  benefit  which  under  the  constitution  can 
accrue  to  the  people  of  the  state  from  the  Barge  Canal 
(except  minor  direct  income),  has  been  estimated  to  be 
$2,695,614.95.  The  difference  between  these  two 
amounts,  or  $7,169,148.60,  may  fairly  be  said  to  repre¬ 
sent  the  extent  to  w’hich  the  canal  did  not  pay  directly 
last  year.  On  the  fair  a.ssumption  that  the  saving  per 
ton  will  remain  fairly  constant  in  future  years,  the 
answer  to  the  question  whether  the  canal  will  ever  pay 
evidently  depends  on  the  future  volume  of  traffic.  The 
canal  may  properly  be  said  to  pay  directly  when  annual 
savings  on  freight  carried  equal  annual  expense. 

Since  the  opening  of  the  Barge  Canal  in  1918  there 
has  been  a  progressive  increase  in  traffic  in  every  year 
save  one.  and  from  1918  to  1925  the  average  annual  rate 
of  increa.se  over  the  preceding  year  has  been  very  nearly 
11  per  cent.  P'or  the  same  period  this  compares  with 
12.7  per  cent  on  the  St.  Lawrence  Canals,  13.3  per  cent 
for  the  Inland  Waterways  Corporation  on  the  Missis¬ 
sippi  and  Warrior  Rivers  (since  1919),  9.2  per  cent  on 
the  Manchester  Ship  Canal,  18.6  per  cent  on  the  Panama 
Canal,  and  16.4  per  cent  in  ves.sel  tonnage  on  the  Suez 
Canal,  and  a  decline  of  10.1  per  cent  on  the  Cape  Cod 
Canal  up  to  1924.  Gaged  by  traffic  on  waterways  with 
which  it  may  fairly  be  compared,  the  growth  of  traffic 
on  the  Barge  Canal  has  been  steady  and  normal.  With 
Canadian  grain  moving  freely  through  United  States 
ports,  w’ith  production  of  wheat  per  capita  in  the  United 
States  and  Canada  combined  still  increasing  in  the  main, 
and  with  12,000,000  tons  of  grain  exported  annually 
through  Atlantic  ports  from  Montreal  to  Norfolk,  the 
tonnage  of  this  commodity  should  continue  to  increase 
for  many  years  to  come.  Other  commodities  now  mov¬ 
ing  may  also  be  expected  to  increase  in  volume,  while 
a  number  of  others  ideally  adapted  for  movement  by 
w’ater,  like  lumber  and  anthracite,  have  only  just  begun 
to  make  themselves  felt. 

Savings  vs.  Costs — Assuming  that  traffic  continues 
to  increase  at  the  average  rate  of  10  per  cent  each  yea»* 
with  reference  to  the  preceding  year,  as  now  seems  to 
be  fully  warranted,  traffic  will  amount  to  8,092,165  tons 
in  1938  and  8,901,382  tons  in  1939,  and  at  $1.15  per  ton 
the  savings  will  then  be  $9,305,989.75  and  $10,236,- 
589.30  respectively.  In  1939  the  canal  will  save  to 
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therefrom  be  a  paying  enterprise  in  this  sense.  Traffic 
thereafter  should  continue  to  increase  and  the  canal 
more  than  pay  as  measured  by  the  excess  of  savings 
over  charges.  At  the  estimated  rate  of  increase,  traffic 
should  reach  the  20,000,000  tons  nominal  capacity  of 
the  canal  in  1948,  and  thereafter  the  annual  savings 
should  exceed  annual  expense  by  some  $13,000,000  per 
year  until  the  need  for  annual  appropriations  for  perm¬ 
anent  betterments  ceases,  say  1950,  when  the  excess  of 
savings  will  be  fully  $14,000,000  per  year  until  the 
average  date  of  the  amortization  of  the  canal  debt,  now 
expected  to  be  prior  to  1960;  after  that  time  annual 
expen.se  will  consist  only  of  maintenance  and  operation, 
and  the  savings  will  therefore  be  upward  of  $20,000,000 
per  year. 

The  one  standard  for  judging  the  canal  which  is  en¬ 
tirely  fair  and  for  which  suitable  data  exist  is  that  of 
savings  on  freight  carried  in  comparison  with  expense. 
These  now  nearly  equal  the  cost  of  maintenance  and 
operation;  within  13  years  they  may  reasonably  ba 
expected  to  equal  total  annual  expense;  within  22  years 
they  should  exceed  annual  expense  by  some  $13,000,000 
per  year;  and  within  34  years  they  should  exceed  annual 
expense  by  $20,000,000  per  year. 

Land  Drainage  and  Flood  Protection' 
in  Arkansas 

ITH  the  new  state  administration  in  Arkansas, 
the  removal  of  obstacles  to  important  land  drain¬ 
age  projects  is  hoped  for.  As  the  state  is  prohibited  by 
its  constitution  from  issuing  bonds,  the  large  mileage  of 
improved  roads  that  has  been  constructed  during  the 
past  four  years  is  being  paid  for  by  improvement  taxes 
on  the  land,  except  for  the  comparatively  small  amount 
of  federal  aid.  In  consequence,  the  taxes  on  land  have 
been  raised  so  high  that  landowners  feel  they  cannot 
afford  more  taxes,  even  where  drainage  improvements 
are  needed.  During  the  past  three  years,  therefore,  very 
little  important  drainage  work  has  been  started  although 
some  small  projects  are  under  way.  Two  years  ago 
the  governor  blocked  a  move  for  reduction  of  taxes  on 
farm  lands,  but  at  the  recent  election  he  was  defeated  by 
a  large  majority  and  a  different  policy  is  now  expected. 

A  large  reclamation  project  in  which  the  United 
States  government  is  concerned  is  that  of  drainage,  flood 
control  and  protection  from  back  water  (in  Mississippi 
River  floods)  along  the  St.  Francis  River.  A  survey 
and  proposed  plant  was  reported  upon  by  F.  H.  Davis, 
United  States  assistant  engineer,  in  1922,  but  was  re¬ 
turned  for  further  investigation  and  pending  action 
which  was  expected  to  be  taken  by  local  interests  in 
Arkansas  and  Missouri.  No  such  action  has  been  taken 
as  yet,  and  the  report  is  being  held  awaiting  final  deter¬ 
mination  as  to  whether  local  co-operation  may  be 
obtained. 

A  preliminary  report  in  1925  to  the  St.  Francis  Levee 
District,  of  Arkansas,  by  H*  N.  Pharr,  chief  engineer, 
proposed  the  protection  of  240,000  acres  inundated  by 
backwater  by  means  of  53  miles  of  levee,  with  culverts, 
diversion  canals  and  a  pumping  plant,  with  a  total  esti¬ 
mated  cost  of  $4,246,168,  or  $17.70  per  acre.  Mainte¬ 
nance,  operation  and  depreciation  capitalized  at  6  per 
cent  amounted  to  $3,581,200,  bringing  the  total  cost  of 
reclamation  to  $32.62  per  acre.  Under  the  Mississippi 
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River  Flood  Control  Act,  the  Mississippi  River  Commis¬ 
sion  may  pay  66  per  cent  of  the  cost  of  levee  work,  but 
in  this  project  the  levee  is  a  comparatively  small  item, 
amounting  to  $7.75  per  acre,  so  that  the  commission 
would  pay  only  $5.17,  leaving  $27.45  per  acre  to  be  paid 
by  the  land  owners.  In  view  of  this  situation,  the 
improvement  is  likely  to  be  deferred  for  several  years 
unless  the  United  States  Goverment  can  be  persuaded  to 
assist  in  providing  equivalent  drainage  where  the  pro¬ 
posed  levee  would  interfere  with  the  present  natural 
drainage  and  outlets. 

Aerial  Photographic  Survey  of 
International  Waters 

Advantages  in  Time,  Cost,  Detail  and  Accuracy 
in  Mapping  Rainy  Lake  District  by 
Amphibian  Plane 

AN  EXAMPLE  of  the  use  of  aviation  in  engineering 
ii.  work  is  its  application  to  the  study  of  international 
waters  in  the  Rainy  Lake  di.strict  on  the  boundary  be¬ 
tween  the  United  States  and  Canada  (in  Minnesota  and 
Ontario)  where  the  aerial  survey  has  expedited  the 
progress*of  the  investigations  very  materially.  The  fol¬ 
lowing  description  of  this  work  is  from  a  paper  by 
Lieutenant  Ewart  D.  Plank,  Corps  of  Engineers, 
U.  S.  A.,  read  at  the  recent  International  Mid-Continent 
Architectural  and  Engineering  Convention,  held  at 
Duluth,  Minn. 

As  a  protocol  to  the  Lake  of  the  Woods  treaty  between 
the  United  States  and  Canada,  an  agreement  was  reached 
for  an  investigation  of  the  most  advantageous  uses  of  the 
boundary  waters  tributary  to  the  Lake  of  the  Woods,  the 
desirability  and  practicability  of  storage,  and  the  proper 
limits  of  storage,  the  work  to  be  done  jointly  by  the  two 
governments  under  the  International  Joint  Commission.  The 
district  engineer  at  Duluth,  Minn.,  was  designated  as  the 
engineer  for  the  United  States  to  the  commission.  The 
chain  of  lakes  is  about  175  miles  long.  Various  sketches 
and  maps  of  portions  of  these  areas  have  been  made.  The 
commission  had  practically  completed  the  mapping  of  a 
relatively  narrow  strip  along  the  actual  boundary,  and  ad¬ 
vance  sheets  at  a  scale  of  1:24,000  were  available.  The  land 
adjacent  to  these  lakes  is  heavily  wooded  except  for  such 
portions  as  have  been  cleared.  Ready  access  may  be  had 
at  a  few  points  only. 

It  was  apparent  that  one  of  the  first  steps  was  to  prepare 
a  topographic  map  including  aH  the  boundary  lakes  and  such 
tributary  lakes  as  might  fall  within  the  limits  of  possible 
storage.  In  view  of  the  nature  of  the  project,  the  char¬ 
acter  of  the  areas  involved,  the  comparative  inaccessibility 
of  many  portions  of  these  areas,  and  in  the  anticipation  of 
considerable  saving  in  time  and  money,  it  was  decided  to 
obtain  aerial  photographs  at  a  scale  of  1:20,000  over  the 
entire  area  as  the  initial  step  in  the  making  of  the  map. 

Due  to  the  great  abundance  of  lakes  and  the  almost  total 
absence  of  landing  fields,  a  Loaning  amphibian  observation 
plane  was  sent  to  Duluth  by  the  U.  S.  Army  Air  Service. 
This  plane  was  practically  ideal  for  the  project  by  virtue 
of  the  following  characteristics:  landings  possible  on  either 
water  or  land;  ceiling  of  approximately  15,000  ft.;  cruising 
speed  of  105  m.p.h.;  high  rate  of  climb  for  observation  type 
of  plane;  gas  capacity  of  140  gal.,  sufficient  for  seven  hours 
fiying;  excellent  stability;  good  visibility  for  pilot;  and 
ample  room  in  rear  cock-pit  for  installation  and  operation 
of  camera  and  accessories. 

The  camera  used  has  three  lenses,  three  shutters,  and 
three  separate  chambers.  The  optical  axes  of  the  side  lenses 
make  angles  of  35  deg.  with  the  optical  axis  of  the  center 
lens.  The  camera  carries  a  single  roll  of  film  6  in.  wide  and 
190  ft.  long,  giving  190  "exposures.  Belonging  to  each 
camera  is  a  transforming  printer,  so  adjusted  that  the  two 
oblique  negatives  from  the  side  chaml^rs  of  the  camera 


may  be  projected  to  equivalent  verticals  and  joined  to  con¬ 
tact  prints  from  the  center  negative  to  form  a  composite 
vertical.  This  arrangement  gives  the  camera  tremendous 
covering  power  with  its  angular  field  of  114  deg. 

Blueprints  of  the  best  available  canoe  route  maps  were 
mounted  on  heavy  cardboard  and  marked  with  lines  show¬ 
ing  the  courses  over  which  it  was  planned  to  fly.  In  many 
cases  a  single  flight  covered  all  immediate  areas  desired, 
for  the  camera  covers  at  a  scale  of  1 :20.000  from  12,000  ft. 
altitude  a  width  acro.«s  the  direction  of  flight  of  six  miles. 
Over  the  larger  lakes  it  was  necessary  to  lay  out  parallel 
flight  lines  four  miles  apart,  thus  allowing  for  a  side  over¬ 
lap  of  33 J  per  cent  between  adjacent  courses. 

Due  to  the  lateness  of  the  season,  it  was  believed  im¬ 
practicable  to  e.stablish  a  base  on  any  of  the  boundary 
lakes,  because  of  the  danger  of  the  amphibian  plane  being 
frozen  in.  Accordingly  a  base  was  established  in  the  Duluth- 
Superior  harbor  from  which  all  photographic  flights  were 
conducted.  This  introduced  an  unusual  obstacle,  due  to 
the  distance  of  the  base  from  the  areas  to  be  covered.  The 
weather  conditions  at  Duluth  and  at  portions  of  the  bound¬ 
ary  lakes  scheduled  to  be  flown  were  frequently  totally 
different.  Several  times,  with  a  perfectly  clear  .sky  in 
Duluth  the  pilot  and  observer  flew  from  70  to  175  miles  to 
some  section  of  the  work  only  to  find  the  sky  completely 
or  partly  overcast.  Recourse  was  had  to  the  co-operation 
of  the  U.  S.  Weather  Bureau;  from  the  weather  maps  it 
was  possible  to  determine  with  surprising  consistency  when 
favorable  conditions  would  occur  along  the  boundary. 

During  these  operations  a  total  of  750  photographs  were 
made  covering  a  net  area  of  2,000  square  miles.  The  photo¬ 
graphs  were  taken  with  an  overlap  of  60  per  cent  in  the 
direction  of  flight,  and,  where  adjacent  courses  were  laid 
parallel,  with  33.^  per  cent  lateral  overlap.  It  is  anticipated 
that  the  application  of  aerial  photography  to  the  preparation 
of  this  map  will  effect  a  saving  of  considerable  time  in 
completing  the  assignment,  will  effect  a  marked  saving  in 
cost,  and  will  result  in  finer  detail  and  a  higher  degree  of 
accuracy  than  could  otherwise  have  been  obtained. 


Fire  Tests  on  Sheet-Steel  Garages 

Tests  to  determine  the  stability  under  fire  conditions 
of  all-steel  garages  and  the  hazard  to  adjacent  buildings 
incident  to  a  complete  burning  out  of  the  contents  re¬ 
cently  completed  at  the  Bureau  of  Standards  demon¬ 
strated  the  ability  of  sheet  steel  to  confine  fire  and  reduce 
the  hazard  to  neighboring  property.  The  garage  fired 
was  an  18xl8-ft.  .standard  commercial  structure  with 
walls  and  roof  of  24  gage  galvanized  sheet  steel  on  a 
steel  angle  frame.  The  contents  of  the  garage  consisted 
of  two  pas.senger  automobiles  and  about  1,000  lb.  of  other 
combustible  material.  Another  garage  placed  2  ft.  away 
from  the  fired  garage  was  unaffected  by  the  heat  and 
wooden  walls  3  ft.  aw’ay  did  not  ignite  for  30  min. 
The  tests  were  conducted  at  the  request  of  the 
Sheet  Steel  Trade  Extension  Committee,  which  con¬ 
structed  the  garages  for  the  tests.  The  following 
abstracted  conclusions  of  the  tests  are  taken  from 
the  last  issue  of  the  National  Fire  Protection 
Association  Bulletin:  "The  interpretation  of  results 
depends  on  the  assumptions  relative  to  the  degree  of 
hazard  with  which  a  minor  building  such  as  a  garage 
may  expose  a  major  building  or  another  garage.  If 
exposure  of  a  degree  that  can  be  controlled  with  minor 
fire-fighting  equipment  or  effort  is  to  be  permitted,  it 
is  apparent  that  the  all-steel  garage  can  be  placed  as 
close  as  1  ft.  from  the  lot  line  for  all  walls  except  the 
door  sides,  provided  any  windows  in  the  wall  next  to  the 
lot  line  or  exposed  building  have  fixed  metal  frames 
glazed  with  wire  glass.  Under  the  same  cond..ions,  an 
all-steel  garage  would  be  no  hazard  to  a  similar  garage 
2  ft.  away,” 
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Special  Reflector  Developed  by  N.  Y. 
Contractor  for  Night  Work 

The  Foundation  Co.  has  designed  its  own*  reflector 
for  use  on  its  con.struction  jobs  since  the  commercial 
ones  are  too  small.  The  commercial  lights,  while  throw¬ 
ing  the  light  far  enough,  are  too  intense,  becoming 
blinding  to  the  workmen  who  have  to  face  them. 

The  reflector  used  by  The  Foundation  Co.  is  of 
16-gage  metal,  riveted  in  the  shape  of  a  truncated  cone, 
its  ba.se  diameter  being  48  in.  The  top  diameter  is 
about  8  in.  Both  white  water  paint  and  aluminum  are 
used  for  the  reflecting  surface,  but  white  water  paint 


KKP.\1K1X(^  W.\TKK  K.\('E  OF  RASIN  CREEK  DAM 
Miisonry  Joints  pointoil  first  with  gunitc.  Relow:  Layout 
of  ronsiriKtion  equipment. 


The  joints  of  the  masonry  face  were  first  pointed 
with  gunite,  after  which  three  treatments  were  given 
the  concrete  surface,  which  gave  an  average  thickness 
of  about  11  in.  of  cement.  Over  4,500  sq.ft,  of  surface 
were  treated  by  a  force  consisting  of  a  foreman,  three 
men  operating  the  gun  and  eight  helpers  delivering 
material  to  the  raft.  It  required  fourteen  days  to  com¬ 
plete  the  job.  The  finished  surface  is  even  and  looks 
fully  as  well  as  if  not  better  than  the  hand  plastering 
which  it  replaces.  From  our  experience  with  other 
structures,  we  believe  the  gunite  to  be  less  liable  to 
injury  from  the  ice. 


By  Eugene  Carroll 

Vlcp-Prosiili'nl  and  .Manuger,  Rutte,  Mont.,  Water  Co. 


Basin  Creek  Dam,  impounding  the  water  supply  of 
Butte,  was  built  originally  of  monolithic  construc¬ 
tion  with  a  cut  stone  water  face.  In  1913,  the  dam  was 
heightened  by  13  ft.  of  reinforced  concrete,  the  water 


Gunitin^  Upstream  Face  of  Dam  as 
Precaution  Against  Ice  Damage 


face  being  plastered  by  hand.  During  the  winter 
months  the  water  in  the  re.servoir  is  drawn  down  for 
consumption  from  18  to  25  ft.  below  the  crest  of  the 
dam,  and  ice  forming  on  the  surface  is  destructive  to 
the  pla.ster  face  and  pointing  of  the  masonry.  This 
.spring  we  replaced  the  defective  plaster  and  repointed 
the  joints  with  a  cement  gun. 

Men  lowered  from  the  top  of  the  darn' in  boatswains’ 
chairs  removed  all  loose  pla.ster  and  joints,  using  ham¬ 
mer  and  chisel.  A  raft  w’as  built  of  sufficient  capacity 
to  hold  the  cement  gun  .and  the  neceMary  men  to 
operate  it.  Water  and  air  were  supplied 'from  an  air 
compres.sor  and  small  pump  run  by  air  located  on  tbp 
of  the  dam.*  The  materiaDwas  mixed  iri  the  proportion 
of  two  parts  .sand  and  one_  part  cemeiit^at  the  west  end^ 
of  the  dam,  placed  in  cement  sacks, 'and  lowered  ontp^ 
the  raft  from  the  top  of  the^  dart.  '  Xl»e  joints  and  face', 
of  the  concrete  were  thoroughly  washed  with  a  hose,' 
and  the  gunite  applied  on  the  wet  surface. 


...  ,  mSFLECTOR  USED  BY  FOUNDATION  CO. 

is  consldenwi  the  best.  It  may  be  washed  repeatedly 
while  aluminum  collects  dirt  in  such  a  way  as  to  become 
^itty  arid  impossible  to  dean. 

One  thousand-watt  lights  are  used  surrounded  by  a 
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frosted  outer  globe  which  diffuses  the  light.  A  slock 
fixture  is  used. 

These  lights  are  usually  placed  every  50  ft.  However, 
a  set  placement  scheme  cannot  be  devised  because  of  the 
many  unlooked  for  shadows.  The  usual  process  is  to 
set  up  the  lights  in  the  best  way  decided  upon  by  the 
electrician  and  then  to  move  them  so  as  to  eliminate  the 
worst  shadows.  .The  rule  is  to  place  the  lights  so  that 
the  beams  cross.  Lights  should  never  be  placed  op¬ 
posite  each  other.  By  having  the  beams  cross,  many 
shadows  are  eliminated. 

The  reflectors  are  made  large  so  as  to  get  just  as 
much  light  close  to  the  reflector  as  far  away.  Diffusing 
the  light  enables  a  workman  to  look  directly  at  it  with¬ 
out  being  blinded. 

The  lights  are  wired  in  multiple  so  that  if  one  should 
burn  out  the  rest  of  the  circuit  is  undisturbed. 


Sewage  Flow  Uninterrupted  While  New 
Sewer  Is  Built  on  Old  Course 

The  construction  of  the  new  8th  Ave.  subway  in 
New  York  City  has  necessitated  a  change  in  grade 
of  one  of  the  branch  sewer  lines  leading  under  the 
8th  Ave.  and  by  way  of  39th  and  40th  St.  to  an  inter¬ 
ceptor  on  11th  Ave.  The  grade  has  been  so  changed 
that  the  new  sewer  at  its  outfall  end  is  15  ft.  lower 
than  the  existing  sewer,  and  at  its  connection  with 
the  8th  Ave.  sewer  35  ft.  below  the  grade  of  the  exist¬ 
ing  sewer.  This  allow’s  the  subway  structure  to  be 
built  above  the  new  sewer. 

In 'building  the  new  sewer,  which  is  a  7-ft.  9-in.  x 
6-ft.  9-in.  reinforced-concrete  box  section  with  a  brick 
invert,  the  course  of  the  old  sewer  was  followed.  The 
old  sewer  is  a  5-ft.  brick  arch.  Service  on  this  line  had 
to  be  maintained  during  construction  so  the  process  was 
as  follows: 

The  first  operation  was  uncovering  the  old  sewer  down 
to  about  a  third  of  its  periphery.  A  wooden  platform 
then  rested  on  the  interior  of  the  arch  and  the  old  sewer 
was  uncovered.  The  platform  was  installed  so  that  in  un¬ 
covering  the  sewer  none  of  the  brick  or  excavated  mate¬ 
rial  got  into  the  sewage.  With  the  arch  then  partially 
uncovered,  the  old  sewer  was  undercut,  and  the  trench 
carried  to  the  new  grade. 


Becau.se  it  is  nece.ssary  to  keep  this  sewer  in  constant 
complete  operation,  .sewage  is  bypa.ssed  from  the  old 
sewer  to  the  new  section  by  a  20-in.  .steel  sluice  pipe. 
The  upper  end  of  the  sluice  pipe  is  set  pretty  well  up 
into  the  old  arch  and  where  the  arch  has  been  taken 
down  entirely,  a  cofferdam  of  .sand  sacks  is  built.  With 
the  trench  excavated  horizontal  sheeting  is  installed, 
held  in  place  by  T-irons.  The  brick  invert  is  placed  in 
the  new  section  and  the  reinforced-concrete  box  sewer 
built  up  with  a  movable  form  v.-hich  runs  on  a  track  on 
the  invert.  The  movable  form  is  a  30-ft.  steel  section 
and  is  stripped  from  the  concrete  about  48  hours  after 
pouring,  though  no  backfill  is  placed  on  the  concrete 
before  the  expiration  of  5  days. 

The  bypass  pipe  extends  back  into  the  new  box  section 
about  100  ft.  and  that  part  of  the  sewer  bypassed  (about 
250  ft.)  is  punctured  at  proper  points  to  receive  hou.se 
services.  Sewage  from  house  connections  is  diverted 
into  the  bypass  pipe  through  these  top  holes  by  means 
of  wooden  sluice  boxes. 

The  work  is  part  of  one  of  the  subway  contracts  held 
by  F.  L.  Cranford  and  C.  H.  Locher  and  is  under  the 
direct  charge  of  Thomas  M.  Nagle,  superintendent  of 
construction. 

Layout  for  Pouring  Seat-Support  System 
of  Concrete  Bowl 

By  Zara  W’itkin 

Chief  Engineer,  Herbert  M.  Baruch  Corporation,  Los  Angeles,  Calif. 

Topographic  considerations  imposed  unusual 
plant  arrangement  upon  the  Herbert  M.  Baruch 
Corporation  in  the  construction  of  the  Hollywood  Bowl, 
tut  recently  completed.  The  topography  of  the  site 
was  such  that  it  was  impossible  to  bring  aggregates  in 
over  the  top  or  sides  of  the  bowl,  so  the  handling  of 
concreting  materials  for  the  seat  support  system  was 
done  entirely  from  a  single  set-up  on  the  stage,  as  is 
indicated  in  the  sketch  herewith. 

The  bowl  is  a  natural  amphitheater,  consisting  of  con¬ 
crete  seat  supports  of  radial  stringers  and  circumferen¬ 
tial  beams.  Beams  and  stringers  are  anchored  into  the 
hillside  with  columns  running  .several  feet  into  the 
ground.  On  this  concrete  seat  support  system  are  placed 
the  wood  seats  which  are  fastened  to  bolts  grouted  in 
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the  .strinjfer  seat  blocks.  There  are  wide  stair  aisles 
and  protecting  aisle  walls  at  the  bottom  of  each  of 
the  six  banks  of  .seats.  A  perimeter  wall  runs  around 
the  entire  seat  structure. 

The  project  was  rather  difficult  owing  to  a  number 
of  considerations.  First,  it  was  a  short-time  job.  The 
work  was  commenced  on  March  20  and  completed  June 
15.  In  the  second  place,  concreting  was  widespread. 
The  approximate  axial  dimensions  are  450  ft.  and 
600  ft.  Finally,  an  unparalleled  rainstorm,  in  which 
the  precipitation  in  a  few  days  exceeded  that  of  any  of 
several  previous  years,  converted  the  scene  of  opera¬ 
tions  into  a  sea  of  mud  for  a  period  of  two  weeks. 

However,  the  significant  feature  of  the  work  from 
a  construction  standpoint  was  the  manner  in  which  the 
concrete  mixing  and  placing  plant  was  designed  and 
operated.  A  narrow-gage  light  industrial  railway  track 


From  Job  and  Office 

HINTS  THAT  CUT  COST  AND  TIME 

Cost  of  Pipe  Line  Excavations 

By  a.  T.  Cushing  -- 

Consulting  Elnglncer,  Kansas  City,  Mo. 

IN  CONNECTION  with  the  appraisal  of  industrial 
plants,  the  writer  has  found  it  necessary  to  inventory’ 
and  appraise  underground  water  and  sewer  pipes  of  all 
sizes  laid  at  various  depths.  The  method  followed  in 
arriving  at  the  value  of  pipe  in  place  has  been  as  fol¬ 
lows:  by  making  use  of  available  plant,  construction 
records  and  costs,  both  those  shown  on  the  company’s 
books  and  others;  and  by  conversation  with  the  engi- 


I 

engine 


Chufes-'" 


Crncrefc 

mixer. 


•  Sinned  nre:fr\'ceyfcr, 

orin/  ermenf 


6i(7ffe 

locaiion 


FIG.  2— DETAILS  OK  COX.STRUCTION  LAYOUT  AND  CONCRETE  HANDLING 


was  placed  on  steel  ties  on  the  center  line  of  the  bowl, 
leading  practically  from  the  stage  to  the  upper  rim 
of  the  bowl,  at  which  latter  point  a  gas  engine  hoist 
was  installed.  On  this  railway  track  a  specially  designed 
car  was  arranged  to  run,  drawn  by  cable  from  the  hoist 
and  having  its  two  upper  w'heels  smaller  than  the  two 
lower  wheels  so  that  the  car  body  would  remain  prac¬ 
tically  level  on  the  .slope  of  the  center  line  when  the 
car  was  being  hauled  up  by  the  hoist. 

Near  the  stage,  at  the  bottom  of  the  incline,  a  plat¬ 
form  w’as  built  upon  which  the  concrete  mixer  was 
installed,  the  platform  being  at  a  level  equal  to  that  of 
the  body  of  the  car  when  the  car  was  stopped  along¬ 
side.  The  car  was  loaded  with  three  concrete  buggies 
and  hoisted  along  the  center  line  to  reach  the  various 
tiers  of  seat-support  beams  which  were  being  poured. 
The  top  tiers  of  beams  were  poured  first  and  the  con¬ 
creting  carried  down  the  slope  towards  the  stage. 

To  pour  each  segment  of  circumferential  beams  a 
runway  was  installed  also  level  and  equal  in  height  to 
the  height  of  the  car  body.  The  car  was  stopped  at 
each  of  these  runw'ays  successively,  the  concrete  bug¬ 
gies  run  off  and  the  material  deposited. 


neer  and  any  other  employees  who  were  with  the  com¬ 
pany  when  the  pipes  were  laid  and  observed  the  work. 
By  examination  of  the  facilities  in  the  field  the  number 
of  lineal  feet  of  each  size  of  pipe  in  each  section  of 
the  plant  is  arrived  at,  also  the  depth  below  grade  at 
which  this  pipe  is  laid. 

This  information  is  set  up  in  the  form  of  an  inven¬ 
tory.  To  each  item  of  pipe  as  listed  in  the  inventory 
two  prices  are  applied,  the  first  covering  the  cost  of 
the  pipe  f.o.b.  cars  at  the  site.  This  is  called  the 
material  price.  The  second,  or  the  labor  price,  covers 
the  cost  of  unloading,  storing,  transporting  to  the  exact 
point  of  use,  excavating  the  trench,  placing  the  pipe 
therein,  making  the  joints  in  the  pipe,  backfilling  the 
trench  and  testing  the  completed  line. 

All  of  the  above  items  except  excavating  and  backfill¬ 
ing  depend  almost  entirely  on  the  size  of  pipe.  While 
for  large  pipes  the  width  of  the  trench  varies  with  the 
size  of  pipe,  for  small  pipes  (say  up  to  12  in.  in  diam¬ 
eter)  which  will  include  probably  95  per  cent  of  the 
items  to  be  priced,  the  cost  of  the  trench  and  backfill 
is  independent  of  the  size  of  pipe  but  depends  upon 
the  depth  at  which  the  pipe  is  laid. 
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for  contractor  and  engineer 

It  was  with  a  view  to  developing  a  simple  and  quick 
method  of  arriving  at  the  cost  of  trench  and  backfill 
for  use  as  a  part  of  the  labor  cost  of  laying  pipe  that 
the  accompanying  charts  were  developed. 

As  noted  on  Sheet  1  of  the  charts  the  prices  obtained 
from  these  include  backfilling  but  no  sheeting  and  are 
for  work  in  what  is  generally  classed  as  dry  ordinary 
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Cost  per  Lineal  Ft  of  Trench.  Dollors 


Depth  of  Treixh,  Ft 
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Tar  Scraper  on  Mann  Conduit  Job 
Uses  Waste  Acetylene  Gas 

IN  preparation  for  making  the  welded  joint  of  a  26-in. 

steel  pipe  line  laid  for  the  Marin  Municipal  Water 
District,  in  California,  considerable  work  was  involved 
in  clearing  off  the  protective  coating  near  the  ends  of 
the  pipe  sections.  To  expedite  this  work  a  “tar  scraper” 


GRAPHS  GIVE  PIPE  LI.VE  THE.N'CH  EXCAVATIO.N  COSTS 

soil.  For  material  other  than  this  the  costs  as  obtained 
from  the  chart  should  be  multiplied  by  the  factors: 

For  dry  sand .  0.855  For  wet  ordinary  soil  1.340 

For  dry  hardpan  or  For  wet  hardpan  or 

cemented  gravel....  1.640  cemented  gravel....  2.250 
For  wet  sand .  1.180  For  solid  rock .  2.500 

To  the  prices  thus  obtained  should  be  added  the  cost 
of  sheeting  where  it  will  be  required. 

The  figures  as  obtained  from  this  chart  represent 
what  the  average  laborer  working  under  good  super¬ 
vision  will  do  for  8  or  9  hours  a  day,  and  it  is  felt  that 
estimates  based  on  them  will  approximate  very  closely 
the  actual  cost  of  the  work,  provided  the  conditions  are 
those  for  which  the  chart  is  made. 


THE  “TAR  SCR.\PER"-  IN  OPER.VTION 

was  developed  which  materially  cut  the  time  and  cost 
of  the  work. 

The  scraper  consisted  of  a  piece  of  1-in.  copper  plate 
about  31  in.  .square,  to  three  edges  of  which  .strips  of 
hard  .steel  with  beveled  edges  were  brazed.  The  side 
on  which  no  cutting  edge  was  attached  was  curved  to 
form  a  connection  to  one  end  of  a  bra.ss  tube,  through 
which  gas  was  conveyed  to  one  side  of  the  copiier  plate. 
A  handle  of  wood  encircled  the  tubing,  which  was  about 
14  in.  long,  and  at  the  rear  end  of  the  tubing  was  pro¬ 
vided  an  ordinary  welding  torch  valve  and  ho.se  con¬ 
nection.  The  tube  was  connected  with  a  low  pressure 
acetylene  gas  supply;  that  is,  to  a  drum  in  which  the 
pressure  had  been  drawn  down  below  that  considered 
satisfactory  for  welding. 

With  the  gas  ignited,  the  scraper  was  placed  flat  wise 
against  the  tar  to  be  removed,  with  the  flame  between 
tar  and  scraper.  After  a  few  seconds  in  this  position 
the  tar  would  be  softened  so  the  scraper  could  readily 
be  slipped  beneath  it  and  along  the  pipe.  Once  started, 
the  flame  spreading  out  over  the  copper  plate  and  ahead 
of  it,  the  tar  was  heated  so  that  the  scraper  could  be 
steadily  advanced,  raising  up  and  cutting  off  the  heated 
tar  as  it  progressed. 

Copper  was  used  as  a  better  conductor  than  steel, 
though  if  the  device  is  to  be  used  by  an  inexperienced 
operator  an  all-steel  scraper  is  preferable  because  then 
there  is  no  brazing  that  may  be  melted  off  by  over¬ 
heating. 

The  device  was  developed  by  Hugh  F.  Brown,  of 
Brown  Brothers  Welding  Co.,  which  company  holds  this 
welding  contract. 
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Letters  to  the  Editor 

A  FORUM  FOR  DISCUSSION  OF  VIEWS 
OF  ENGINEERS  AND  CONTRACTORS 

Corrosion-Fatigue  a  Possible  Cause 
of  Embrittlement 

Sir — In  your  issue  of  Aug.  26,  p.  352,  is  a  letter  from  Frank 
C.  Boes  on  “Embrittlement  of  Steel  and  Copper.”  The 
“embrittlement”  of  steel  turbine  blades  and  copper  wire 
described  in  his  letter  could  be  due  to  simultaneous  action 
of  a  repeated  stress  range  and  corrosion.  The  writer  has 
discussed  the  subject  of  corrosion-fatigue  of  metals  in  two 
recent  papers  (“Stress-Strain-Cycle  Relationship,  and  Cor¬ 
rosion-Fatigue  of  Metals,”  American  Society  for  Testing 
Materials,  1926  meeting;  and  “Corrosion-Fatigue  of  Metals 
as  Affected  by  Chemical  Composition,  Heat-Treatment  and 
Cold  Working,”  American  Society  of  Steel  Treaters,  1926 
meeting). 

All  the  conditions  for  “corrosion-fatigue”  of  turbine  blades 
are  present  in  ordinary  use.  The  copper  wire  also  was 
probably  subjected  to  a  stress  range,  though  this  is  not 
stated  in  Mr.  Boes’  letter. 

“Corrosion-fatigue”  does  not  cause  change  of  grain  size 
or  structure.  Reports  of  such  changes  in  grain  structure 
after  fatigue  or  corrosion-fatigue  have  always  been  found 
to  be  based  on  misunderstanding  of  observations.  There 
was  probably  no  actual  change  of  grain  size  in  the  copper 
wire.  D.  J.  McAdam,  Jr., 

Metallurgist,  U.  S.  Naval  Engineering 

Annapol's,  Md.,  Experiment  Station. 

Aug.  31,  1926. 

More  Information  on  Flying  Ants 

Sir — We  note  with  interest  your  article  on  p.  267  of  the 
Aug.  2,  1926,  issue  in  regard  to  “flying  ants.”  You  will 
doubtless  be  interested  to  learn  that  the  termite-proof 
building  near  Ancon  has  been  completed  but  that  our  plans 
were  slightly  changed  in  regard  to  placing  this  building 
on  concrete  pillars.  This  was  not  due  to  a  belief  that  such 
pillars  would  not  be  effective  but,  with  the  idea  of  having 
an  all-wood  building.  Posts  impregnated  with  coal  tar 
creosote  have  been  substituted. 

In  our  suggestions  in  modifying  city  building  codes  to 
prevent  termite  damage,  we  have  included  a  statement  re¬ 
garding  the  avoidance  of  the  use  of  lime  mortar  in  brick 
or  stone  wall  foundations  below  the  surface  of  the  ground: 
“Where  mortar  is  used  in  foundations  or  in  cellar  walls 
which  are  in  contact  with  earth,  in  locations  where  termites 
abound,  it  should  be  composed  of  one  part  Portland  cement 
to  three  parts  of  sand  graded  from  fine  to  coarse,  with  no 
grains  greater  than  the  No.  10  sieve,  to  which  may  be  added 
ten  per  cent  by  weight  of  the  cement  of  some  workable  agent 
such  as  hydrated  lime.  In  preparing  such  mortar  with 
quicklime,  precaution  should  be  taken  that  the  lime  is  care¬ 
fully  slaked  and  .screened,  and  after  cooling  is  thoroughly 
mixed  with  measured  quantities  of  clean  building  sand  free 
from  organic  impurities.  All  mortar  joints,  the  central  one 
in  particular,  should  be  thoroughly  filled.  Or  for  greater 
precaution  all  brickwork  extending  below  the  surface  of  the 
ground  should  be  faced  and  capped  with  concrete  at  least 
1  in.  thick.” 

It  has  not  yet  been  established  whether  in  the  United 
States  termites  dissolve  lime  mortar  by  means  of  an  acid¬ 
ulous  secretion  and  gain  entrance  through  lime  mortar 
which  has  been  disintegrated  by  soil  bacteria,  carbon  dioxide 
gas  in  solution,  improper  slaking,  or  screening,  or  by  mortar 
joints  not  being  filled,  particularly  the  central  one.  How¬ 
ever,  reports  of  contractors  and  builders  and  analyses  of 
mortar  samples  where  termites  have  penetrated  between 
bricks  in  the  United  States  have  revealed  these  mortars  to 
be  lime  mortars  and  not  cement  mortars. 

In  this  connection  you  will  be  interested  to  learn  that  the 
National  Lime  .Association,  in  consultation  with  this  office, 
has  built  16  brick  or  concrete  foundation  walls  at  our  field 
station  at  Falls  Church,  Va.  Six  of  the  walls  were  poured 
of  1:2:4  concrete  with  a  lime  content  varying  from  0  to  40 


per  cent  by  weight  of  cement.  Ten  brick  walls  were  built 
using  1:3  mortar  by  volume,  varying  the  cementitious  mate 
rial  from  100  per  cent  cement  to  100  per  cent  lime.  A! 
materials  were  bought  on  the  local  market  and  the  worK 
w’as  done'by  local  labor.  Lime  putty  made  from  lump  lim 
was  used,  fr'eshly  slaked  and  al.so  after  aging  for  seven  days 
All  mortar  joints  were  filled.  These  walls  were  baited  will 
timbers  partially  embedded  in  the  top  of  each  wall.  Board 
were  also  completely  buried  in  the  mortar  about  two-thirds 
up  from  the  ground  in  each  wall.  These  test  walls  wert 
started  about  8  in.  below  the  ground  and  carried  Up  to  a 
height  of  24  in.  above  the  ground.  Logs  infested  with 
termites  were  placed  in  the  vicinity. 

In  commenting  on  these  tests  the  U.  S.  Bureau  of  Stand¬ 
ards  suggests  that  they  be  broadened  to  include  lime 
mortars  gaged  with  portland  cement.  Also  that  specimens 
employing  hydrated  lime  as  well  as  quicklime  putty  be 
employed.  The  question  of  the  properties  of  the  secretion 
of  the  termites  brings  up  the  possibilities  of  the  solvent 
effect  of  these  materials  on  magnesium  limes  as  well  as 
high  calcium  limes.  These  suggestions  will  be  carried  out 
especially  where  the  tests  are  conducted  in  the  tropics. 

T.  E.  Snyder. 

Entomologi.st,  Bureau  of  Entomology, 

Washington,  D.  C.,  Department  of  Agriculture. 

Sept.  1,  1926.  _ 

Chlorination  Studies  Being  Continued  at 
Schenectady,  New  York 

Sir — The  extensive  chlorination  studies  carried  out*  last 
summer  at  the  sewage-works  of  Schenectady,  N.  Y.,  de¬ 
scribed  in  Engineering  News-Record,  June  10,  1926,  p.  943, 
are  being  continued  on  a  larger  and  more  practical  scale 
this  summer,  with  the  hope  of  establishing  conclusively 
the  findings  of  last  year. 

Last  year’s  study  indicated  that  heavy  chlorination  of 
tank  effluent  prior  to  filtration  had  no  permanent  effect 
on  the  efficiency  of  nitrification  of  the  ^ds,  and  at  the 
same  time  reduced  odors,  surface  pooling  and  apparently 
produced  a  decrease  in  the  number  of  psychoda  present 
in  the  treated  beds.  The  study  was  carried  out  on  but 
one-third  of  the  total  bed  area,  thus  making  odor  and  fly 
observations  difficult  and  uncertain.  The  rate  of  chlorine 
application  was  constantly  varied  in  order  to  observe  the 
incident  effects  on  the  beds  and  no  attempts  were  made  to 
establish  the  most  economical  rate  at  which  similar  results 
could  be  obtained.  It  remains  for  the  new  study  to  deter¬ 
mine  whether  chlorination  on  an  economical  basis  will  be  a 
possibility. 

The  purpose  of  the  study  is  the  use  of  liquid  chlorine  to 
control  odors  about  the  entire  plant  and  to  control  psychoda 
in  and  about  the  trickling  filters. 

During  the  spring  of  1926,  a  preliminary  study  was  car¬ 
ried  out  to  determine  the  effect  of  chlorination  of  raw 
sewage,  prior  to  treatment  in  the  Imhoff  tanks,  on  the 
tanks  themselves  and  upon  odors.  It  was  found  that  chlori¬ 
nation  of  the  crude  sewage  at  rates  as  low  as  6  and  8  p.p.m. 
often  gave  slight  excess  chlorine  indications  in  the  effluent. 
The  tanks  took  on  a  fresher  appearance  and  there  was  a 
distinct  absence  of  any  hydrogen  sulphide  odors  at  the 
dosing  tanks.  These  tanks  are  so  constructed  that  the  tank 
effluent,  on  entering  them,  spills  over  long  weirs  and 
splashes  turbulently  over  steps.  A  slight  chloro-substitu- 
tion  product  odor  was  noticeable  at  this  point  despite  the 
fact  that  but  one  tank  was  receiving  prechlorinated  sewage. 

As  a  result  of  this  study,  it  was  decided  that  chlorination 
for  the  control  of  filter  odors  could  be  carried  out  as  eco¬ 
nomically — if  not  more  so — at  the  inlet  to  the  tanks  than 
at  the  effluent  end.  The  Chlorine  Institute  obtained  another 
chlorinator  from  the  Wallace  &  Tiernan  Co.  and  installed 
it  in  another  shelter  at  the  inlet  to  the  second  battery  of 
three  Imhoff  tanks.  Sufficient  capacity  was  thus  obtained 
to  chlorinate  the  entire  sewage  flow  of  9  m.g.d.  at  a  rate  of 
6  p.p.m.,  it  having  been  decided  that  such  rate  of  applica¬ 
tion  would  be  economically  feasible. 

To  date  indications  are  that  prechlorination  destroys 
odors  from  the  surface  of  the  tanks,  from  the  dosing  tanks 
and  from  the  spray  thrown  by  the  filter  nozzles.  There  is 
a  marked  reduction  in  the  hydrogen  sulphide  content  of  the 
tank  liquor  and  the  dissolved  oxygen  of  prechlorinated  tank 
effluent  is  about  double  that  of  unchlorinated  tank  effluent. 


September  9,  1926 


ENGINEERING  NEWS-RECORD 


Odor  control  data  will  be  accumulated  during  the  entire  run. 

Psychoda  control  with  liquid  chlorine  was  attempted  on 
the  basis  of  the  results  of  last  year’s  work.  It  was  decided 
that  the  removal  of  all  the  surface  film  from  the  entire 
three  acres  of  beds  by  means  of  excess  chlorination  would 
result  in  a  reduction  of  psychoda,  which  reduction  could  be 
continued  by  periodic  dosing  of  the  filters  to  prevent  the 
formation  of  new  gelatin  on  the  stone  surface.  Bypass 
arrangements  were  provided  by  which  the  liquid  chlorine 
could  be  delivered  to  the  dosing  tanks  instead  of  to  the 
raw  sewage  channels.  Each  filter  was  given  48  hr.  of 
chlorination  at  rates  of  from  20  to  30  p.p.m.,  which  resulted 
in  the  elimination  of  practically  all  of  the  surface  film. 
The  flies  deserted  the  beds  and  in  a  few  days  an  improve¬ 
ment  in  flies  was  noted.  To  date,  but  one  other  chlorina¬ 
tion  period  was  provided  for  psychodq  control,  at  which 
time  the  treatment  was  continued  for  24  hr.  Psychoda  have 
been  under  excellent  control  despite  the  sultry  weather 
experienced  during  the  last  three  weeks,  and  at  present 
psychoda  are  visible  in  slight  numbers  only  on  the  calm, 
muggy  days. 

Dichlorbenzene  mixture  is  being  applied  to  the  gallery 
walls  in  conjunction  with  liquid  chlorine-control  work  and 
is  proving  as  effective  as  it  did  last  year.  This  was  espe¬ 
cially  noticeable  on  the  days  when  the  flies  deserted  the 
chlorinated  beds  and  perched  on  the  vertical  walls  of  the 
galleries.  Morris  M.  Cohn, 

Schenectady,  N.  Y.,  Superintendent  Sewage  Disposal. 

Aug.  20,  1926.  _ 

Theoretical  Energy  Losses  in  Intersecting 
Pipe  Lines 

Sir — The  article  by  J.  C.  Stevens  on  “Theoretical  Energy 
Losses  in  Intersecting  Pipe  Lines”  in  Engineering  Newn- 
Record  of  July  22,  p.  140,  renders  a  useful  service  by  direct¬ 
ing  attention  to  this  neglected  problem  of  hydraulics,  but 
careful  study  of  the  article  suggests  various  doubts  as  to 
the  general  reliability  of  the  proposed  formulas.  The  agree¬ 
ment  of  these  formulas  with  the  available  experimental 
evidence  is  not  uniformly  good.  In  the  ordinary  textbooks 
experimental  results  are  given  for  three  special  cases  com¬ 
ing  under  this  analysis.  These  three  are:  sudden  expan¬ 
sion,  sudden  contraction,  and  abrupt  bends  in  pipes.  The 
proposed  formulas  check  the  experiments  on  the  first  ^of 
these  with  fair  approximation,  but  on  the  second  and  third 
they  do  not  check  at  all. 

In  the  derivation  of  these  formulas,  criticism  can  be 
made  of  the  use  of  the  fundamental  assumption :  “Whenever 
two  pipes  join,  the  pressure  at  the  junction  is  equal.”  This 
.same  assumption  was  formerly  used  in  the  attempt  to  de¬ 
rive  formulas  for  the  action  of  the  hydraulic  ejector,  but 
it  has  been  shown  that  they  give  results  grossly  at  variance 
with  those  of  actual  experiments.  The  indeterminate  nature 
of  the  assumption  may  be  seen  by  wording  its  statement 
as  follows:  “Within  a  grreater  or  less  distance  downstream 
from  the  junction  of  tw  *  pipes  the  pressures  in  all  parts  of 
the  cross-section  will  become  equalized,  but  a  portion  of  the 
energy  loss  or  exchange  may  take  place  before  this  point 
is  reached"  The  reservation  in  the  last  clause  destroys  the 
value  of  the  assumption  for  purposes  of  exact  analysis. 

A  serious  objection  to  the  proposed  formulas  is  that  they 
give  the  same  loss  of  head  if  the  direction  of  flow  is  re¬ 
versed.  This  contradicts  the  commonly  observed  fact  that 
losses  due  to  eddying  and  turbulence  are  greater  when  the 
stream  lines  are  diverging  than  when  they  are  converging. 

Experiments  on  energy  losses  in  intersecting  pipes  are 
greatly  to  be  desired.  Before  these  are  available  it  would 
seem  best  to  use  the  theoretical  formulas  with  a  good  deal 
of  caution.  Harold  A.  Thomas, 

Associate  Professor  of  Civil  Engineering, 

Pittsburgh,  Pa.  Carnegie  Institute  of  Technology. 

July  28,  1926. 

Sir — Prof.  Thomas  has  raised  a  perplexing  question. 
Where  is  the  intersection  of  the  two  streams,  and  what  is 
the  pressure  at  their  junction? 

In  my  article,  I  was  careful  to  point  out  that  I  was  deal¬ 
ing  with  mean  velocities  only,  since  to  attempt  otherwise 
involves  complexities  that  are  almost  unsurmountable. 

At  the  junction  the  water  is  in  a  swirl  and  pressures  are 


variable  throughout  the  section.  Yet  there  must  be  some 
value  that  represents  the  junction  pressure.  Whatever 
this  pressure  is,  is  designated  by  J  in  the  article  in  question. 
It  is  not  the  pressure  at  some  distance  downstream  where 
the  pressures  in  all  parts  of  the  cross-section  have  been 
equalized.  If  the  author’s  formulas  are  wrong,  then  New¬ 
ton’s  law  of  motion  are  wrong.  If  the  results  «io  not  agree 
with  the  experiment  the  fault  is  not  in  the  formulas,  as 
fundamental  .starting  points,  but  in  the  inability  of  the 
experimenter  to  evaluate  the  quantities  involved  in  them. 

Consider  the  three  special  cases  mentioned  by  Prof. 
Thomas.  As  he  states,  experiments  on  sudden  expan.sion 
agree  fairly  well  with  the  formula,  but  there  is  a  diver¬ 
gence  due,  first,  to  the  error  of  using  mean  velocities  instead 
of  the  integral  of  particle  velocities,  and  second,  to  the 
impossibility  of  measuring  pressures  accurately,  partic¬ 
ularly  in  the  plane  of  the  enlargement.  The  onlv  experi¬ 
ments  of  which  I  am  aware  are  those  of  W.  H.  Archer 
mentioned  in  the  article,  yet  these  leave  much  to  be  desired. 

The  experiments  on  sudden  contractions  are  very  limited 
and  incomplete.  The  formulas  heretofore  dev’elopeil  are 
based  almost  entirely  upon  the  contracted  area  of  the  jet 
and  its  .subsequent  expan.sion  to  fill  the  smaller  pipe.  The 
eddies  that  occur  in  the  corners  of  the  larger  pipe  at  the 
plane  of  contraction  appear  to  have  been  neglected.  It  is 
true  that  experiments  so  far  made  show  losses  considerably 
less  than  called  for  by  my  formula  8.  Every  hydraulic 
formula  involves  empirical  coefficients.  It  is  entirely  log¬ 
ical  to  express  the  loss  in  a  sudden  contraction  or  enlarge¬ 
ment  by  a  formula, 

i  =  c  " 

where  the  coefficient  C  is  to  be  determined  experimentally, 
and  will  have  different  values  depending  upon  the  direction 
of  flow. 

Experiment  has  proven  conclusively  that  velocities  may 
be  increased  without  eddy  losses,  but  that  they  cannot  be 
diminished  without  involving  .some  eddy  loss.  So  far  as  the 
momentum  and  energy  equations  applied  to  mean  velocities 
and  average  pressures  in  the  cross-.section  are  concerned, 
there  is  no  distinction  between  increasing  and  diminishing 
velocities.  Actually,  there  is  a  di.stinction  which  leads  us 
to  believe  that  the  application  of  these  principles  to  mean 
velocities  is  insufficient.  We  must  apply  them  to  particle 
velocities  to  secure  results  that  check  experimental  data. 
This,  however,  is  well  nigh  impossible.  The  onlv  alterna¬ 
tive  is  the  use  of  empirical  coefficients  and  the  determina¬ 
tion  of  the  law  of  their  variation  with  pijie  sizes  and 
velocities. 

As  to  right-angle  pipe  bends,  we  are  also  practically 
without  experimental  data  to  test  the  validity  of  my  for¬ 
mulas.  Standard  T’s  have  some  curvature  and  yet  experi¬ 
ments  show  that  the  energy  loss  is  from  U  to  IJ  times  the 
velocity  head.  My  formula  states  that  the  loss  should  be 
twice  the  velocity  head  in  a  strictly  right-angle  bend.  Since 
there  is  no  change  in  velocity  the  drop  in  pressure  is  all 
used  to  supply  the  energy  loss.  The  momentum,  and  hence 
the  velocity  in  the  original  direction,  is  entirely  destroyed 
and  must  be  reproduced  again  in  the  new  direction.  Based 
on  mean  velocities,  therefore,  the  formula  is  obviously  cor¬ 
rect  fundamentally.  That  it  requires  empirical  coefficients 
is  al.so  obvious,  since  mean  velocity  is  purely  an  imaginary 
thing. 

The  purpose  of  my  paper  was  merely  to  show  the  funda¬ 
mental  relationship  that  exists  among  a  group  of  hydraulic 
phenomena  that  have  heretofore  been  considered  as  separate 
and  distinct  problems.  Once  their  fundamental  relation.ship 
is  established,  the  determination  of  empirical  coefficients 
can  be  undertaken  with  far  greater  hope  of  success. 

Prof.  Thomas  raises  a  “serious  objection  to  the  proposed 
formulas”  because  “they  give  the  same  loss  of  head  if  the 
direction  of  flow  is  reversed.”  I  believe  that  fundamentally 
speaking  this  is  a  distinct  advantage  instead  of  an  objec¬ 
tion.  Once  we  learn  why  diminishing  velocities  involve 
energy  losses  while  increasing  velocities  do  not,  and  the 
laws  that  govern  this  phenomenon,  we  are  in  a  fair  way  to 
solve  some  of  the  hydraulic  problems  that  are  today  quite 
baffling.  J.  C.  Stevens, 

Portland,  Ore.,  Stevens  &  Koon,  Consulting  Engineers. 

Aug.  19,  1926. 
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CURRENT  EVENTS  IN  THE  CIVIL  ENGINEERING  AND  CONTRACTING  FIELDS 


WASHINGTON  NOTES 


The  Corp.s  of  Engineers  will  co¬ 
operate  with  the  municipal  author¬ 
ities,  the  railroads  and  other  private 
intere.sts  that  are  engaged  in  making  a 
study  of  the  settlement  of  the  land 
along  the  bluff  on  the  Tennessee  side 
of  the  Missi.ssippi  River  at  Memphis 
following  the  landslide  which  occured 
there  on  July  25,  reported  in  Engineer¬ 
ing  Neu's-Kecord  Aug.  5,  1926,  p.  231. 


REPRESENTATIVE  DEMPSEY,  of 
.  New  York,  is  requesting  the  en¬ 
gineer  board  on  the  Lakes-to-Hudson 
deeper  waterway  to  allow  public  hear¬ 
ings  in  connection  with  its  .studies  as 
to  the  cost  and  feasibility  of  a  30-ft. 
channel.  Mr.  Dempsey  wants  to  pre¬ 
sent  witnesses  who  will  attempt  to 
establish  that  further  rail  development 
between  the  Lakes  and  New  York  City 
is  impracticable. 

The  board  after  its  organization 
meeting  at  Buffalo  early  in  August,  is 
busy  co-ordinating  such  economic  data 
as  is  available  in  the  files  of  other  gov¬ 
ernment  agencies.  Another  meeting  of 
the  board,  of  which  General  Herbert 
Deakyne  is  chairman,  will  be  held  early 
in  September. 


An  adjustment  of  the  boundaries 
.  of  the  Yosemite  National  Park  so 
as  to  eliminate  twelve  acres  from  the 
Southwest  corner  of  the  reservation  has 
been  recommended  by  F.  E.  Bonner,  dis¬ 
trict  engineer  at  San  Francisco  for  the 
Forest  Service.  This  change  is  re¬ 
garded  as  desirable  so  as  to  permit  the 
development  of  the  power  resources  of 
the  South  Fork  of  the  Merced  River. 
A  dftm  330  ft.  high  will  make  possible 
the  development  of  33,800  hp.  of  pri¬ 
mary  power  but  the  reservoir  essential 
to  the  development  inundates  an  ob¬ 
scure  corner  of  the  park  without  any 
claim  to  scenic  beauty. 

An  application  covering  the  project 
has  been  filed  by  the  San  Joaquin  Light 
&  Power  Corporation. 


The  FEDERAL  Power  Commission 
at  its  meeting  Aug.  19,  agreed  to 
extend  by  ninety  days  the  period  in 
which  the  Susquehanna  Power  Co.  and 
the  Philadelphia  Electric  Co.  may  have 
for  the  submission  of  the  pre-license 
cost  of  the  Susquehanna  project.  Una¬ 
voidable  delays  have  occurred  in  the  ob¬ 
taining  of  the  necessary  information  as 
to  certain  expenditures,  obligations  and 
liabilities  incurred  by  or  on  behalf  of 
the  licensees  prior  to  the  date  of  the 
license.  The  Public  Service  Commis¬ 
sions  of  Maryland  and  Pennsylvania 
arc  agreeable  to  this  extension. 


Engineering  Fifty  Years 
Ago 

From  Engineering  IVeies, 
September,  1876 
ROFESSOR  GRAHAM 
BELL  has  succeeded  in  ‘ 
transmitting  the  tones  of  the  I 
human  voice  by  telegraph.  The  | 
apparatus  is  similar  to  the  thread  i 
telegraph,  a  toy  consisting  of 
two  small  tin  or  wooden  cylin-  i 
ders,  each  having  a  membrane  I 
stretched  over  one  end,  the  two  | 

,  membranes  being  connected  by  a  | 
stout  thread.  In  the  telegraphic  i 
instruments  the  membranes  of  | 
gold  beater’s  skin  are  provided  | 
with  proper  vibrating  armatures,  | 

I  connected  with  the  wire.  Vowel  , 
sounds  are  transmitted  with  re-  j 
markable  accuracy.  The  con¬ 
sonants  are  somewhat  indistinct,  I 
but  still,  it  is  said,  the  sentences  : 

'  can  be  quite  readily  understood. 
Musical  sounds  are  accurately  ' 
reproduced.  This  invention  in  ; 
connection  with  that  of  Profes¬ 
sor  Gray,  by  which  several  mes- 
I  sages  may  be  sent  over  the  same 
,  wire  in  both  directions  at  the 
same  time,  by  means  of  vibrat-  ' 
!  ing  armatures  tuned,  as  you 
I  might  say,  to  a  certain  pitch  so 
I  that  each  receiver  picks  out  its 
I  own  message,  marks  an  epoch  in 
,  modern  telegraphic  invention. 


F.  E.  Winsor  Appointed  Engineer 
for  New  Boston  Water  Supply 

Frank  E.  Winsor,  chief  engineer  of 
the  nearly  completed  additional  water 
supply  works  for  Providence,  R.  I.,  ha- 
accepted  the  position  of  chief  engineei 
of  the  recently  created  .special  construc¬ 
tion  commission  to  provide  an  addi 
tional  water  supply  for  the  Boston 
Metropolitan  District  from  the  Ware 
and  Swift  Rivers.  Before  taking  up 
the  Providence  work,  in  1915,  Mr.  Win¬ 
sor  had  been  one  of  the  engineers  on  the 
Catskill  aqueduct.  New  York  City,  and 
before  that  had  been  on  the  engineer¬ 
ing  staffs  of  the  Massachusetts  Metro¬ 
politan  Water  and  Sewerage  Commis¬ 
sions,  and  the  Charles  River  Basin  Com¬ 
mission,  which  built  the  dam  between 
Boston  and  Cambridge.  Mr.  Winsor’s 
salary  in  his  new  position  is  reported 
as  $13,500  a  year.  The  Ma.ssachusetts’ 
statute  creating  the  new  construction 
commission  named  above  was  abstracted 
at  length  in  our  issue  of  June  9,  1926, 
p.  934. 


General  Contractors  Board 
to  Meet  at  Kansas  City 


The  commission  authorized  the  issu¬ 
ance  of  a  preliminary  permit  to  the 
Twin  City  Power  Co.  and  to  another 
corporation  known  as  the  Twin  City 
Power  Company  of  Georgia,  covering 
a  propo.sed  project  on  the  Savannah 
River  at  Price’s  Island  in  McCormick 
County,  S.  C.,  and  in  Lincoln  County, 
Ga.  Plans  provide  for  the  construction 
of  a  70-ft.  dam  across  the  river  at  the 
lower  end  of  Price’s  Island.  This  will 
back  water  upstream  for  a  distance  of 
22  miles.  The  primary  power  which 
thus  will  be  made  available  is  30,000 
hp.  The  applicants  propose  to  install 
equipment  sufficient  to  develop  66,000 
hp.  The  river  has  been  improved  for 
navigation,  but  the  Chief  of  Engineers 
has  approved  the  project  provided  the 
interests  of  navigation  are  properly 
safeguarded. 

A  preliminary  permit  also  was 
authorized  for  the  Lexington  Water 
Power  Co.  at  Columbia,  S.  C.,  covering 
a  project  in  the  Saluda  River  in  Lex- 
in^on,  Newberry,  and  Saluda  Coun¬ 
ties,  S.  C.  It  is  proposed  to  construct 
a  dam  93  ft.  high  and  a  power  house 
to  contain  four  12,000  hp.  units.  The 
Chief  of  Engineers  has  approved  the 
project. 

A  license  also  was  authorized  for  the 
Kent  Hydro  Electric  Company  at  Dam 
No.  7  on  the  Kentucky  River. 


The  fall  meeting  of  the  Executive 
Board,  the  Advisory  Board,  the  Presi¬ 
dent’s  Council,  and  Secretary’s  Council 
of  the  Associated  General  Contractors 
of  America  .  is  to  be  held  at  Kansas 
City,  Oct.  4-8,  1926.  The  first  and 
third  days  will  be  devoted  to  general 
sessions  and  the  fourth  day  to  the  Sec- 
retaty’s  Council.  On  the  second  day 
sessions  will  be  held  for  the  considera¬ 
tion  of  problems  particularly  connected 
with  state  highway  construction. 

It  is  planned  that  members  attending 
these  sessions  will  be  formed  into 
groups  and  will  travel  to  the  sessions 
following  definite  itineraries,  visiting 
centers  where  there  is  considerable  con¬ 
struction  activity. 


Georgia  &  Florida  Ry.  Making 
Plans  for  New  Line 

Receivers  for  the  George  &  Florida 
Ry.,  as  part  of  their  plan  for  the  re¬ 
organization  of  the  company,  will  ask 
the  Interstate  Commerce  Commission 
for  authority  to  construct  a  new  line 
from  Augusta,  Ga.,  to  Greenwood,  S.  C., 
a  distance  of  approximately  56  miles. 
The  new  line  with  the  Piedmont  & 
Northern,  an  electric  line,  will  give  the 
railway  a  connection  with  the  Caro¬ 
lina,  Clinchfield  &  Ohio  to  form  a  new 
north  and  south  route. 

The  plan  of  financial  reorganization 
provides  for  raising  between  $5,000,000 
and  $6,000,000  of  new  funds,  of  which 
about  $3,500,000  would  be  spent  for  the 
construction  of  this  new  railway  and 
for  new  freight  cars. 
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Bids  for  State  Office  Building 
to  Be  Called  in  December 

It  is  expected  that  the  plans  for  the 
$10,000,000  state  office  building  to  be 
built  by  the  State  of  New  York  at 
Albany  will  be  ready  so  that  bids  can 
be  called  for  by  December  1.  After 
bids  have  been  received,  the  legislature 
will  be  asked  to  authorize  the  sale  of 
bonds  and  make  an  appropriation  for 
the  cost  of  construction. 

Sub-surface  exploration  of  the  site 
indicates  that  the  rock  lies  from  160  to 
200  ft.  below  the  surface. 


Contract  Let  for  Third  Section  of 
Boston  Subway  Extension 

Contract  for  the  third  section  of  the 
Dorchester  Rapid  Transit,  Boston, 
Mass.,  has  been  let  to  the  C.  &  R.  Con¬ 
struction  Co.  for  $626,550.  Contracts 
for  Sections  1  and  2  were  let  about  this 
time  last  year. 

The  third  section  is  a  double-track 
portion  of  the  rapid  transit  system 
about  one  mile  in  length,  of  which  about 
4,000  ft.  is  to  be  covered,  the  tracks 
being  depressed  in  order  to  abolish 
grade  crossings  at  five  streets.  The 
work  consists  of  the  construction  of  the 
roadbed,  reconstruction  of  sewers,  sewer 
siphons,  and  removal  of  structures.  The 
covered  portion  is  to  be  built  of  steel 
and  reinforced  concrete  and  will  include 
a  side  platform  station. 

Advice  on  Completing  Indianapolis 
Sewage>Works  Recommended 

Employment  of  one  or  more  consult¬ 
ing  engineers  on  bringing  the  Indian¬ 
apolis  sewage-works  up  to  needed  ca¬ 
pacity  is  recommended  by  the  Commit¬ 
tee  on  Sewage  Disposal  of  the  Indian¬ 
apolis  Engineering  Society  in  a  report 
to  the  .society  dated  Sept.  1  and  ap¬ 
proved  at  a  regular  meeting  of  the 
society  held  Sept.  2.  The  members  of 
the  committee  are  William  Higburg, 
chairman,  E.  L.  Goldsmith,  and  Daniel 
B.  Luten,  secretary.  The  report,  in 
substance,  reads: 

“The  records  of  the  Board  of  Sani¬ 
tary  Commissioners  show  that  all  of 
the  dry-weather  flow  of  sewage  of  the 
Sanitary  District  is  being  handled  by 
the  screening  devices,  but  the  aeration 
and  settling  equipment,  when  operated 
at  their  maximum  efficiency  and  under 
most  favorable  chemical  and  physical 
conditions  of  the  sewage,  cannot  handle 
more  than  75  per  cent  of  the  designed 
capacity  of  the  plant.  The  plant  is 
properly  purifying  only  two-thirds  of 
the  present  dry-weather  flow  of  sewage 
of  the  district  and  the  remaining  one- 
third  is  being  discharged  into  the  river 
after  having  only  a  mechanical  treat¬ 
ment.  We  are  confronted  with  a  dry- 
weather  flow  that  approximates  the 
50  m.g.d.  estimated  for  1930. 

“The  plant  design  calls  for  disposal  of 
sludge  by  drying  and  marketing  it  as 
fertilizer.  Some  $200,000  have  been 
spent  on  the  purchasing  and  housing  of 
this  drying  equipment  but  it  has  not 
yet  been  placed  in  operation,  even  in 
an  experimental  way.  The  sludge  is 
now  pumped  into  lagoons.  Apparently, 
in  a  relatively  short  time  no  space  for 


sludge  storage  will  be  available.  The 
problem  of  sludge  dehydration  is  ad¬ 
mittedly  a  difficult  one  due  to  the  high 
water  content  of  the  material.  A  solu¬ 
tion  of  this  particular  problem  goes 
hand  in  hand  with  successful  operation 
of  the  plant  and  so  needs  the  application 
of  effort  to  bring  about  a  speedy  solu¬ 
tion.  There  appear  to  be  other  techni¬ 
cal  problems  relating  to  this  plant  that 
need  study  and  solution  but  the  major 
problems  have  been  stated. 

“The  members  of  your  committee 
realize  the  seriousness  of  the  existing 
situation  and  the  need  of  a  competent 
solution.  The  Board  of  Sanitary  Com¬ 
missioners  are  undecided  on  the  next 
logical  step  toward  completion  of  the 
plant. 

“Our  decision  and  recommendation  on 
this  matter  is  that  the  Board  of  Sani¬ 


tary  Commissioners  should  employ  an 
independent  expert  engineer,  or  if  more 
than  one  engineer  be  employe<l,  each 
enginer  should  bring  in  his  individual 
report.  It  should  be  the  duty  of  the 
engineer  or  engineers  so  employed,  to 
make  definite  recommendations  to  the 
board  for:  Bringing  the  sewage  dis¬ 
posal  plant  up  to  efficient  operation  at 
its  designed  capacity  of  50  m.g.d.;  for 
means  and  methods  of  satisfactory 
sludge  disposal;  and  for  effectively 
completing  the  plant  in  all  its  details; 
said  recommendations  to  be  accom¬ 
panied  by  cost  data  both  for  changes 
or  additions  to  the  plant  and  for  opera¬ 
tion  of  the  plant  after  such  changes 
have  been  effected;  the  engineer  whose 
report  is  acceptable  to  the  Board  to  be 
employed  to  carry  out  his  recommenda¬ 
tions.” 


ROVE  SHIP  TUNNEL  FOR  MARSEILLES-RHONE 
CANAL  COMPLETED 


Delayed  by  and  nearly  aban¬ 
doned  because  of  the  war,  the 
Rove  tunnel,  the  last  connecting 
link  in  the  Marseilles-Rhone  canal 
in  France,  has  been  completed  as 
shown  by  the  upper  photograph. 
It  is  probably  the  largest  tunnel 


in  the  world,  a  typical  section 
being  composed  of  a  square  invert 
59  ft.  wide  and  15  ft.  deep  with 
a  semicircular  arch  of  41-ft. 
radius.  This  gave  an  excavated 
section  79  ft.  wide  and  50  ft.  high. 
The  tunnel  is  4i  miles  long,  pass¬ 
ing  through  a  mountain  ridge 
north  of  the  city  whose  geologic 
formation  is  marly  limestone  con¬ 
taining  few  faults  and  no  sub¬ 
terranean  streams  of  any  size. 
The  water  depth  is  about  10  ft. 

The  completion  of  the  tunnel 
will  permit  river  traffic  origin¬ 
ating  at  Lyons  and  other  interior 
points  in  France  to  pass  from  the 
Rhone  River  to  Marseilles  with¬ 
out  making  a  dangerous  25-mile 
trip  into  Mediterranean  waters  to 
round  the  cape  west  of  the  city. 
The  lower  view  gives  an  idea  of 
the  centering  used  in  lining  the 
tunnel.  Articles  describing  this 
project  have  appeared  in  Engi¬ 
neering  NewM,  Aug.  26,  1915,  p. 
386;  Oct.  21,  1925,  p.  803;  Nov.  30, 
1916,  p.  1013;  and  in  Engineering 
News-Record,  Nov.  25,  1920,  p. 
1046. 
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Chicago  Bridge  Work  Is  Active 

Four  bascule  bridges  are  now  under 
way  at  Chicaffo.  On  the  Chicaffo  River, 
the  substructure  has  been  completed 
and  steel  erection  be^un  for  the  Adams 
Street  bridge,  replacing  an  old  swing 
span,  while  the  substructure  is  being 
built  for  a  new'  or  additional  bridge  at 
La  Salle  St.,  to  relieve  congestion  on 
adjacent  north  and  south  streets.  The 
contract  for  the  superstructure  has  been 
let.  In  connection  w’ith  the  project  for 
straightening  the  river  between  Polk 
and  18th  Sts.,  the  construction  of  a 
bridge  over  the  new  channel  at  Roose¬ 
velt  Road  may  be  begun  this  year.  On 
the  Calumet  River,  the  substructure  for 
the  100th  St.  bridge  is  completed  and 
steel  erection  has  begun.  Wc.k  will 
be  commenced  soon  on  a  bridge  at  106th 
St.,  funds  having  been  provided  in  a 
recent  bond  issue  approved  by  the 
voters. 


Reorganized  Moffat  Railroad  to 
Finance  New  Cut-oflf 

The  final  step  in  the  financial  reor¬ 
ganization  of  the  Denver  &  Salt  Lake 
Railroad  Co.  was  taken  recently  when 
the  receivers  sold  the  property  to  a 
newly  organized  Denver  &  Salt  Lake 
Railroad  Co.  for  $.1,750,000,  the  upset 
price  fixed  by  the  ilistrict  court.  This 
action  was  taken  five  years  from  the 
date  of  the  appointing  of  receivers. 

The  new  company  has  entered  into  an 
agreement  to  lease  the  Moffat  tunnel 
upon  its  completion  and  it  expects  to 
raise  funds  for  the  construction  of  the 
Dotsero  Cut-Off  between  the  we.stern 
end  of  its  line  and  the  Denver  &  Rio 
(Irande  Western  R.R. 

Progress  on  the  tunnel  up  to  Aug.  15 
was  as  noted  below,  the  length  of  work 
remaining  being  3,254  ft.  between  the 
water  or  pioneer  tunnel  headings, 
4,157  ft.  between  the  main  or  railroad 
tunnel  headings,  and  10,111  ft.  between 
the  enlargements  of  the  main  tunnel 
to  full  section. 
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Water  tunnel 

hrmlinKa  ...  I6.2(>8  12,861  29J29  90.3 

Tlailnmtl  tuiitu'l 

hcM.lincs  15.858  12.0*8  2*/  >*96  86.5 

Uailroatl  tunnel, 

.  13.852  8.290  22,142  68.5 


WMsconsin-Iowa  Bridge  Project 

A  commission  to  consider  the  con¬ 
struction  of  an  interstate  bridge  across 
the  Missi.ssippi  River,  authorized  by  the 
Iowa  legislature  in  1925,  has  held  meet¬ 
ings  to  consider  various  projects  and 
is  giving  special  attention  to  that  for  a 
bridge  between  McGregor,  Iowa,  and 
Prairie  du  Chien,  Wis.  F.  R.  White 
chief  engineer  of  the  Iowa  state  high¬ 
way  <lepartment,  is  a  member  of  the 
bridge  commission.  By  arrangement 
between  the  two  state  departments,  the 
Iowa  department  is  making  extensive 
studies  of  this  crossing,  and  when  the 
legislatures  convene  in  1927  the  two 
highway  departments  will  be  in  a  posi¬ 
tion  to  present  some  definite  informa¬ 
tion  or  recommendations. 


Advisory  Board  Named  for 
New  Orleans  Bridge 

Contract  drawings  for  the  proposed 
Mississippi  River  crossing  about  six 
miles  north  of  New  Orleans  are  now 
being  prepared. 

The  general  layout  of  the  bridge  as 
approved  by  the  War  Department  in 
.Tune,  1925,  consists  of  a  central  span, 
790  ft.,  two  anchor  arms,  each  5,10  ft. 
and  two  flanking  spans  at  each  side,  532 
and  333  ft.,  respectively,  center  to 
center  of  piers,  making  a  total  length 
of  main  bridge  of  3,580  ft.  On  account 
of  the  vertical  clearance  required  (130 
ft.  above  mean  gulf  level),  the  ap¬ 
proaches  will  be  approximately  13  miles 
long  on  each  side  of  the  river.  The 
de.sign  provides  for  a  double-track  rail¬ 
way  and  two  18-ft.  roadways  carried  on 
cantilever  brackets  outside  of  the 
tru.sses.  From  the  results  of  test 
borings,  it  appears  that  the  foundations 
of  the  main  bridge  will  fiave  to  be 
carried  not  less  than  150  ft.  below 
mean  gulf  level.  The  details  of  the.se 
foundations  have  not  'as  yet  been  de¬ 
cided  upon,  pending  results  of  certain 
experiments  which  are  now  being  con¬ 
ducted,  on  the  bearing  value  of  strata 
encountered  at  the  proposed  site. 

The  work  is  under  the  auspices  of 
the  Public  Belt  Railroad  Commission  of 
New  Orleans.  After  the  approval  of 
the  clearances  by  the  War  Department, 
Ralph  Modjeski  was  appointed  chief 
engineer  of  the  project,  and  prepared 
the  preliminary  design.  A  board  of 
advisory  engineers,  consisting  of  Daniel 
E.  Moran  and  Howard  C.  Baird  of  New 
York  City  and  A.  F.  Barclay  of  New 
Orleans  was  later  appointed,  and  ap¬ 
proved  the  preliminary  plans.  The  con¬ 
tract  drawings  are  now  well  under  way. 


River  Regulating  District  Meets 
With  Opposition  in  New  York 

Formation  of  the  Salmon  River 
Regulating  District,  a  municipal  cor¬ 
poration  authorized  under  the  conserva¬ 
tion  law  of  New  Yoik  State,  for  the 
control  of  the  flow  of  the  Salmon  River 
was  opposed  at  the  hearing  before  the 
New  York  State  Water  Control  Com¬ 
mission  held  on  Sept.  1.  The  opposi¬ 
tion  came  from  such  organizations  as 
the  Association  for  the  Protection  of 
the  Adirondacks  and  is  based  upon  the 
claim  that  the  formation  of  river  regu¬ 
lating  reservoirs  will  be  detrimental  to 
the  region  and  that  such  reservoirs  will 
be  used  more  for  the  production  of 
power  than  for  the  prevention  of  floods 
in  the  lower  reaches  of  the  river. 

The  hearing  wa^  adjourned  until 
Oct.  6. 


A  World’s  Record  for  Drifting 

In  driving  the  new  8-mile  Cascade 
tunnel  for  the  Great  Northern  Ry.  in 
the  State  of  Washington,  A.  Guthrie 
&  Co.,  the  contractors,  made  what  they 
believe  tp  be  a  world’s  record  for  drift¬ 
ing.  They  progressed  937  ft.  during 
the  month  of  August,  working  one  face 
only  in  a  drift  8x9  ft.  in  cross-section. 
The  company  would  like  to  know 
whether  this  record  has  ever  been  ex¬ 
ceeded. 


Flood  Damages  Illinois  and  Iowa 

Heavy  rainfall  of  a  “cloudburst” 
character  on  Sept.  1  caused  serious 
damages  and  flooding  in  the  central 
part  of  Illinois,  with  roads,  railroad 
tracks  and  highway  bridges  wa.shed 
out  and  large  areas  of  farm  land  under 
water.  At  Galesburg,  the  waterworks 
and  electric  light  plants  were  out  of 
commission  for  a  time,  but  connection 
was  made  with  the  transmission  line 
from  the  Keokuk  hydro-electric  plant. 
Some  residence  districts  were  isolated 
by  the  flood.  The  same  storm  caused 
flooding  of  land  and  damage  to  crops 
in  Iowa. 

World’s  Largest  Steam-Electric 
Generators  for  California 

Two  steam-electric  generators  with 
a  nominal  rating  of  90,000  kw.  at  90 
per  cent  power  factor  are  being  built 
for  the  Southern  California  Edison 
Company  at  the  Schenectady  plant  of 
the  General  Electric  Company.  These 
generators  are  stated  to  be  the  world’s 
largest  in  both  capacity  and  physical 
dimensions,  being  larger  than  either  the 
single  60,000  kw.  unit  being  installed  in 
the  14th  St.  plant  of  the  New  York 
Edison  Co.  or  the  80,000  kw.  compound 
unit  in  operation  in  the  plant  of  the 
Brooklyn  Edison  Co.  The  turbines 
which  will  drive  the  generators  are  to 
be  of  the  tandem-compound  type  with  a 
rating  of  94,000  kw.  at  90  per  cent 
power  factor. 

The  largest  pieces  which  will  have  to 
be  shipped  from  Schenectady  to  the 
Pacific  Coast,  the  revolving  fields  of  the 
main  generators,  will  weigh  2.30,000 
pounds.  The  armatures,  each  weighing 
330,000  lb.,  will  be  assembled  at  Los 
Angeles  on  account  of  the  limitation 
on  bridge  loads  and  tunnel  clearances 
on  the  railroads. 


Four  Power  Dams  to  Be  Subject 
of  Hearing  Before  U.  S.  Engineers 

A  public  hearing  to  con.sider  appli¬ 
cations  for  the  construction  of  four 
power  dams  on  the  Holston  and  Wa¬ 
tauga  rivers  in  Tennessee  is  to  be  held 
before  Major  Fiske,  the  district  engi¬ 
neer,  Chattanooga  district,  at  Johnson, 
Tenn.  on  September  10.  The  Tennessee 
Eastern  Electric  Co.  has  applied  for 
authority  to  con.struct  five  dams  but 
only  four  of  them  are  to  be  considered 
at  this  time. 

The  dams  to  be  considered  are,  a 
110-ft.  dam  located  just  above  Pactolus 
bridge  on  the  south  fork  of  the  Holston 
River  for  the  generation  of  60,000  hp., 
a  90-ft.  dam  on  the  South  Fork  of  the 
Holston  River  for  the  development  of 
25,000  hp.,  a  90-ft.  dam  on  the  Watauga 
River  for  the  development  of  25,000  hp., 
and  a  130-ft.  dam  about  four  miles  from 
Bluff  City  on  the  South  Fork  of  the 
Holston  River  for  the  development  of 
30,000  hp. 

The  application  for  the  construction 
of  a  78-ft.  dam  on  the  Holston  River 
between  Marblehall  and  Galbraith 
Springs  in  Hawkins  County  together 
with  the  construction  of  a  power  canal 
for  the  development  of  100,0^  hp.  will 
not  be  considered  at  this  hearing. 
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ontractor  Awarded  Damages  in  River,  assistant  city  engineer  of  Hav-  under  the  direction  of  Prof.  C.  S. 
RnoH  Rolfwatinn  Quit  Cuba,  and  construction  engineer  Nichold  who  is  now  sanitary  engineer 

on  paving  in  the  South.  During  the  for  the  city  of  Miami,  Florida. 

United  Stotes  District  Judge  MerriH  War  h^ served  ^  captain  of  engineers  Lindon  J.  Murphy  has  been  ap¬ 
pointed  municipal  engineer  of  the  engi- 
E.  J.  Clohessy,  of  Syracuse,  N.  Y.,  neering  extension  department  of  Iowa 
has  been  appointed  city  engineer  of  State  College,  Ames,  Iowa,  succeeding 

T’ _ ,  ’7.  Mr.  Clohessy  was  previ-  R.  S.  Wallis.  Mr.  Murphy  has  been 

ously  engineer  in  Seneca  County,  New  engaged  in  municipal  engineering  prac¬ 
tice  in  Illinois  and  was  formerly  an 
instructor  in  civil  engineering  at  Iowa 
engineering  at  Iowa  State  College  for  State  College. 

the  past  five  years,  has  resigned  to  R.  S.  Wallis,  until  now  municipal 
enter  into  private  practice  in  engineer-  engineer  of  the  engineering  extension 
ing  and  surveying,  with  offices  at  Ames,  department  at  Iowa  State  College,  has 

been  appointed  city  manager  at  Manis- 
tique,  Mich. 

George  L.  Knott  who  was  formerly 
to  succeed  with  R.  W.  Hebard  &  Co.,  of  Panama, 
is  now  division  engineer  with  the  Long 
Island  State  Park  Commission  at  Min- 
eola,  L.  I. 

J.  G.  MACKINNON,  assistant  engineer 
with  the  T.  Eaton  Co.,  at  Moncton,  New 
Brunswick,  since  1918,  has  accepted  a 
position  on  th^engineering  staff  of  the 
"  ~  ~  .  in  connection 

with  the  power  development  at  Grand 
Falls,  N,  B. 

Horace  L.  Seymour,  town  planning 
consultant,  Toronto,  has  joined  the  or¬ 
ganization  of  Harland  Bartholomew, 
of  St.  Louis,  Mo.,  in  the  position  of 
resident  engineer  for  the  Vancouver 
Town  Planning  Commission’s  project. 

S.  E.  Root,  formerly  with  the  Cana¬ 
dian  International  Paper  Co.,  on  con¬ 
struction  work  at  East  Templeton,  Que¬ 
bec,  is  now  construction  engineer  with 
William  1.  Bishop,  Ltd.,  at  Shawinigan 
Falls,  engaged  on  the  construction  of 
the  extension  to  the  mill  for  the  Belgo- 
Canadian  Paper  Co. 

Major  Raymond  F.  Fowler,  Corps 
of  Engineers,  until  recently  instructor 
in  the  General  Service  School  at  Fort 
Leavenworth,  has  assumed  duties  as 
district  engineer  of  the  Providence,  R.  1. 
District  succeeding  Major  Roger  G. 
Powell  who  has  been  transferred  to 
the  engineer  district  at  Cincinnati, 
Ohio. 


E.  Otis  at  St.  Joseph,  Mo.,  on  Aug.  27  in  the  Rainbow  Division, 
awarded  the  Coopers  Construction  Co. 

of  Illinois  $30,000  on  its  $300,000  claim  _ _  _ 

against  the  Missouri  State  Highway  oTean,  N.  y! 

Commission. 

The  Coopers  company  claim  was  York,  on  state  work, 
based  on  the  fact  that  the  state  high-  ^  w.  Mahone,  instructor  in  civil 
way  department  had  altered  routes  of 
its  roads  in  Southern  Missouri  thereby 
causing  it  losses  from  delay  and  de¬ 
privation  of  anticipated  profits. 

Judge  Otis  held  the  construction 
company  was  entitled  to  recover  for 
losses  from  delays  but  not  for  antici¬ 
pated  profits. 


Frank  White  of  Providence,  R.  I., 
has  been  elected  president  of  the  J.  S. 

Packard  Dredging  Co. 

Frank  Healy,  who  died  recently.  Mr. 

White  has  been  general  manager  and 
superintendent  of  the  company  since 
1905.  For  35  years  he  has  been  active 
in  harbor  and  river  improvement  on 
the  Atlantic  coast,  from  Maine  to 
Florida. 

A.  T.  Luce,  recently  superintendent  international  Paper  Co, 
of  water-works,  Marshalltown,  Iowa, 
has  joined  the  staff  of  the  Federal 
Water  Service  Corporation,  New  York 
City.  H.  V.  Pederson,  former  state 
sanitary  engineer,  in  Iowa,  succeeds 
Mr.  Luce  at  the  Marshalltown  Water¬ 
works. 

Walter  L.  Draeger,  engineer^  em¬ 
ployed  by  the  United  States  Bureau  of 
Reclamation  at  its  Denver  office,  has 
resigned  to  accept  a  position  with  the 
J.  G.  White  Engineering  Corporation  of 
New  York  on  work  on  the  Santiago  dam 
at  Aguas  Calientes,  Mexico.  Mr.  Drae¬ 
ger  is  a  graduate  of  Cornell  University, 
class  of  1909,  and  before  going  to 
Denver  was  assistant  city  engineer  at 
Schenectady,  N.  Y. 

Harry  H.  Shepard  has  resigned  as 
general  superintendent,  at  Scranton, 

Pa.,  of  the  Delaware,  Lackawanna  & 

Western  R.R.  to  become  vice-president 
and  general  manager  of  the  Brooklyn 
Eastern  District  Terminal.  Mr.  Shep¬ 
ard  was  at  one  time  assistant  engineer 
on  the  New  York,  New  Haven  &  Hart¬ 
ford;  he  also  served  in  the  operating 
departments  of  the  Burlington,  Cedar 
Rapids  &  Northern  and  other  roads. 

E.  W.  Fassett,  who  recently  com¬ 
pleted  a  two-year  term  as  city  engi¬ 
neer  of  Casper,  Wyo.,  has  been  ap¬ 
pointed  city  manager  of  El  Reno,  Okla. 

Arthur  T.  Clark,  superintendent  of 
the  Municipal  Commission  of  Herkimer, 

N.  Y.,  in  charge  of  electric,  water, 
police,  fire  and  sewer  departments,  is 


Calendar 


Annual  Meeting* 


NEW  ENGLAND  WATER  WORKS 
ASSOCIATION,  Boston,  Mass. : 
Annual  Meeting,  Providence,  R.  1., 
Sept.  14-17,  1926. 

INTERNATIONAL  CITY  MANA¬ 
GERS’  ASSOCIATION,  Lawrence, 
Kansas ;  Annual  Convention,  Coio- 
rado  Springs,  Colo.,  Sept.  21-23, 
1926. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS,  New  York.  N.  Y. ; 
Annual  Convention.  Philadelphia, 

.  Pa.,  October  4-9,  1926. 

AMERICAN  PUBLIC  HEALTH  AS¬ 
SOCIATION,  New  York  City ; 
Annual  Meeting,  Buffalo,  N.  Y’., 
Oct.  11-14,  1926. 

AMERICAN  AS.SOCIATION  OF 
STATE  HIGHWAY  OFFICIALS. 
Washington.  D.  C. ;  Annual  Con¬ 
vention,  Plnehurst,  N.  C.,  Nov. 
8-12,  1926. 

AMERICAN  SOCIETY  FOR  MUNIC¬ 
IPAL  IMPROVEMENTS.  St. 
Louis,  Mo. :  Annual  Meeting, 
Washington,  D.  C.,  Nov.  8-12,  1926. 

THE  ASPHALT  ASSOCIATION.  New 
York  City;  Annual  Meeting.  Wash¬ 
ington,  D.  C..  Nov.  8-12,  1926. 


Obituary 


The  North  Atlantic  Section,  Ameri¬ 
can  Society  of  Agricultural  Engineers, 
will  meet  at  Pennsylvania  State  Col¬ 
lege,  Oct.  11-13.  TTie  Southwestern 
Section  of  the  Society  will  hold  its  meet¬ 
ing  at  Dallas,  Texas,  Oct.  8,  1926. 


company  operates  a  “contract  manik- 
facturingr”  department,  which  handles 
production  of  sheet  metal  parts  for 
many  manufacturers.  Commercial 
truck  bodies,  wall  safes,  etc.,  are  some 
of  the  products  made.  The  increased 
floor  space  will  enable  the  company  to 
enlarge  its  contract  manufacturing 
facilities. 

parties  and  the  Canadian  Patent  Office 

declared  a  conflict.  In  1923,  the  Ex-  Chain  Belt  Co.,  Milwaukee,  Wis., 
chequer  Court  gave  judgment  for  has  appointed  George  E.  Coursey  and 
Spencer,  but  in  1925  the  Supreme  E.  E.  Elsey  as  its  special  representa- 
Court  reversed  this  judgment  and  gave  tives  in  southern  Ohio,  southeastern 
a  decision  in  favor  of  Borrowman.  The  Indiana,  and  eastern  Kentucky.  The 
Permutit  Co.  then  appealed  to  the  Brit-  Arm  of  George  E.  Coursey  is  located  in 
ish  Privy  Council,  at  London,  and  on  the  Union  Central  Building,  Cincinnati, 
July  10,  1926,  the  Council  dismissed  Ohio. 

the  case  in  favor  of  Borrowman  and  ^  ^  ^  ^  , 

taxed  the  costs  to  the  Permutit  Co.  ,  R^^ading  Ikon  Co.,  Reading  Pa  has 

_  placed  O.  R.  Lane,  formerly  of  its 

St.  Louis  territory,  in  charge  of  its  new 
Manufacturer  Compiles  Booklet  to  office  in  Kansas  City,  Mo.  Mr.  Lane’s 
Aid  Fast  Repair  Part  Service  addre.ss  is  Pioneer  Trust  Building. 


ConstructionEquipmentandNaterials 


A  SECTION  DEVOTED  TO  WHAT  THE  MANUFACTURER 
IS  DOING  FOR  THE  ENGINEER  AND  CONTRACTOR 


Tractors  Save  $8,000  For 
County  in  Three  Months 


New  Developments 


New  Metal  Lath  and  Floor 
Joist  Units  Perfected 

A  concrete  floor  and  ceiling  construc¬ 
tion  under  the  descriptive  name  of 
“Locktyle”  has  recently  been  developed 
by  and  is  now  being  marketed  by  the 
Truscon  Steel  Co.,  Youngstown,  Ohio. 
There  are  two  units  in  the  new  Locktyle 
construction.  The  first  is  a  lath  fur¬ 
nished  in  rolls  100  ft.  long  and  2  ft. 
wide  with  the  ribs  running  crosswise. 
Into  these  ribs,  at  the  proper  distance 
from  each  end,  a  prong  is  punched  up¬ 
ward.  As  the  lath  is  rolled  out  on  the 
form  the  ribs  and  prongs  are  on  the 


Salnrl<‘s  of  1  1  ro.ad  patrolmen.  . .  . 

Snl.-iries  of  3  Kradcr  men . 

Ori-asi-  anil  oil  u.seii  in  1  4  tractors 

rjasollnc  used  In  14  tractors . 

Kxtra  help  . 

Repair  expense  . 

Tractor  cost  on  3-year  basis . 

Interest  t>n  Investment . 


Total  . 

Overseer  'Districts  Xo.s.  1 
still  under  old  system. 


Business  Notes 


upper  side.  The  second  unit  of  the  con¬ 
struction  is  a  ribbed  steel  form  for  the 
joist,  known  as  “Floretyle.”  Flanges  on 
this  Floretyle  hook  into  the  prongs  of 
the  previously  placed  lath,  providing  a 
permanent  bond  between  the  unit  of 
floor  construction  and  that  of  ceiling 
construction. 

A  number  of  advantages  are  claimed 
for  this  type  of  integral  floor  and  ceil¬ 
ing  construction.  In  the  first  place, 
speed  of  erection  is  important,  since  no 
time  is  lost  in  making  attachment  of 
the  ceiling  lath  to  the  floor  forms. 
!.  Spencer  (as-  Ohio,  manufacturers  of  pneumatic  dust  Accuracy  in  spacing  is  also  important, 
lo..  New  York)  collecting,  ventilating  and  conveying  since  an  absolutely  straight  concrete 
rrowman  in  the  systems,  announces  the  doubling  of  its  joist  is  assured.  The  arch  and  lath  are 
softening  with  plant  facilities  through  the  purchase  of  so  tied  together  that  it  is  impossible  to 
ted  that  appH-  an  adjoining  factory.  In  addition  to  collapse  the  arch  during  the  pouring  of 
e  made  by  both  manufacturing  blower  systems,  the  concrete.  The  ceiling  lath,  due  to  its 
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rolled  form,  is  free  from  irregularities  The  main  engine  equipment  was  sup-  The  jwwer 
and  remains  true  and  flat,  thus  requir-  plied  by  the  Worthington  Pump  &  mick-Deering 
ing  a  minimum  of  plaster.  Finally,  Machinery  Corp.,  New  York,  and  con-  speeds  of  2,  4 
■^ince  the  floor  arch  can  be  immediately  sists  of  two  600-hp.  six-cylinder,  four-  speeds  of  3  a 
j)laced  as  the  lath  is  unrolled,  the  work-  cycle  air-injection  Diesel  oil  engines, 
men  on  the  job  need  not  walk  on  the  To  each  of  these  engines  a  G.E.  400-kw. 
lath  and  bend  it  out  of  shape.  d.c.  main  generator,  and  a  50-kw.  auxil- 

—————  iary  generator  serving  as  an  exciter 

Diesel-Electric  Hopper  Dredge  and  for  auxiliary  power,  are  connected. 

.  IT _ r'u; _ _  These  Diesel-electric  units  are  used  to 

in  Use  at  Ch  cago  supply  electrical  energy  to  the  two  pro- 

Hopper  dredges  are  used  to  a  large  pelling  motors  and  to  the  sand  pump 
extent  by  commercial  sand  companies  motor.  Each  propelling  motor  is  rated 
for  handling  their  said  from  point  of  at  500-hp.  The  two  sand  pumps  have 
supply  to  their  docks  and  material  an  18-in.  discharge  and  each  is  driven 

yards.  The  Construction  Materials  Co.,  by  a  400-hp.  motor.  An  8-in.  centrif- 


Patrol  Grader  Removes  Ice 
Formed  from  Niagara  Falls  Spray 

When  the  wind  blows  from  the  south 
it  carries  the  spray  from  Niagara  Falls 
over  the  main  driveway  of  Queen  Vic¬ 
toria  Park,  Ont.,  Canada.  In  the  win¬ 


ter,  this  si)ray  forms  ice  over  the  road¬ 
way  to  a  depth  of  from  6  to  18  in.  in 
one  night.  After  trying  several  types 
of. equipment  which  functioned  unsuc¬ 
cessfully,  the  Wehr  company,  Milwau¬ 
kee,  Wis.,  states  that  one  of  its  grader 
units  with  .scarifier  was  used  as  shown 
in  the  picture.  The  12-in.  ice  forma¬ 
tion  was  completely  broken  up  in  1  hr. 
ready  for  removal.  The  roadway  was 
.36  ft.  wide  and  1,500  ft.  long.  Follow'- 
ing  use  of  the  scarifier,  the  blade  was 
next  used  and  the  .section  of  ice  cleared 
in  less  than  2  hr.  It  is  estimated  that 
a  saving  in  time  of  two  days  was  made 
This  dredge  is  now  in  daily  use  loading  provide  the  proper  flow.  The  Ward-  and  about  $1.50  in  labor  cost, 
sand  from  Lake  Michigan  40  miles  from  Leonard  system  of  generator  field  con- 
Chicago  and  transporting  it  to  the  com-  trol  is  used  in  propelling  the  ship. 

pany’s  docks  in  Chicago  and  South  Chi-  _ 

cago  where  it  is  pumped  from  the 

dredge’s  hold.  Motor  Grader  Incorporate 

The  boat,  which  is  263  ft.  long,  23J  f  « 

ft.  beam  and  20  ft.  molded  depth,  is  a  IMew  r eaiures 

rebuilt  ocean  freighter  that  was  turned  The  one-man  motor  grader  re< 
out  during  the  war.  It  has  been  in  the  developed  by  the  Russell  Grader  5 
process  of  conversion  to  Diesel-electric  factoring  Co.,  Minneapolis,  Minn, 
drive  since  late  in  1924.  It  has  a  tures  an  independently  ad  jus 
capacity  of  3,000  tons  of  sand  per  hour  scarifier  and  a  maximum  pressu 


FIG.  1— DIKSEI..-EI.KCTRIC  HOPPER  DREDGE 


Ditcher  Attachment  Permits 
Trench  4  In.  Wide 

The  illustration  shows  a  new  machine 
recently  built  by  Barber-Greene  Co., 
Aurora,  Ill.,  being  used  by  the  Outdoor 


FIG.  2— HOPPERS  OVER  THE  HOED  OF 
THE  DIESEL-EEEGTHIC  DREDGE 

and  will  operate  on  a  pipe  line  of 
maximum  length  of  8,000  ft. 

Hoppers  are  located  forward  and  aft 
directly  above  the  hold.  The  fluid  mix¬ 
ture  of  sand  and  water  is  pumped  into 
the  hoppers  through  two  adjustable 
suction  pipes,  one  on  each  side  of  the 
ship  as  shown  in  Fi^.  1. 


Lighting  Co.,  of  Chicago,  at  Elmhurst, 
Ill.  Tl^  machine  is  the  same  as  the 
company’s  standard  ditcher  except  that 


Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 

This  Week^s  Contracts — Week  Ago— 

Same  Week  Last  Year 

The  money  value  of  contracts  reported  in  the  present  issue  of 
Engineering  News-Record  is  here  compared  with  the  figures  for 
corresponding  weeks.  Minimum  costs  observed  are:  $15,000  for 
water -works  and  excavations;  $25,000  for  other  public  works: 
$40,000  for  industrial  and  $150,000  for  commercial,  educational, 
religious  and  other  buildings. 

Money  Value  of  Contracts  Let — Entire  U,  S. 


Week  En.iing  Public  Work  Private  Work  Total  Contracts 

Sept,  1926 .  $15,567,000  $16,839,000  $32,406,000 

Sept.  2,  1926; .  33,299,000  46,550,000  79,849,000 

Sept.  10,  1925 .  17,898,000  28,553,000  46,451,000 

Heaviest  Week 

1926,  Mar.  11 .  13,029,000  73,613,000  86,642,000 

1925,  Sept.  3  .  16,215,000  69,424,000  85,639,000 

January  I  to  date 

1926 .  788,140,000  1,226,237,000  2,014,377,000 

1925 .  749,310,000  988,602,000  1,737,912,000 


Prosperity — It  Has  Been  Sustained  in  the 
Construction  Industry 

A  Sound  Industry  Can  Promptly  Supply  Increasing 
Demands  Without  Boosting  Prices 


it  has  a  special  vertical  boom  cutting 
4  in.  wide  and  18  in.  deep.  The  trench 
in  this  case  was  made  for  street  light¬ 
ing  conduits.  On  this  job  the  machine 
is  said  to  have  cut  1,000  ft.  an  hour 
several  times  and  often  7,000  ft.  a  day. 


New  Publications 


Suspension  Bridge  Cables  —  Page 
Steel  &  Wire  Co.,  Bridgeport,  Conn., 
and  American  Cable  Co.,  New  York, 
have  issued  jointly  a  47-page  booklet 
containing  descriptive  matter  and  nu¬ 
merous  large  photographic  views  of  the 
1,750-ft.  Philadelphia-Camden  suspen¬ 
sion  bridge,  its  erection  and  the  making 
of  the  great  30-in.  cables.  The  wire 
wa.s  manufactured  by  the  former  com¬ 
pany,  while  the  latter  built  up  the 
cables  in  place. 

Pipe  Fitting  Specialties  —  Mueller 
Steam  Specialty  Co.,  Inc.,  502  West 
126th  St.,  New  York  City,  devotes  its 
catalog  No.  122  to  its  many  specialties 
for  .steam,  water,  air,  oil,  and  gas. 
Pres.sure  reducing  and  regulating 
valves,  back  pressure  valves,  release 
valves,  pump  governors,  strainers, 
steam  traps,  air  traps,  and  water 
feeders  are  some  of  the  items  illus¬ 
trated,  described  and  specified. 

Draglines — Galion  IRON  Works  & 
Mfg.  Co.,  Galion,  Ohio,  has  is.sued  a 
folder  de.scribing  its  dragline  scraper 
for  use  with  Fordson  hoists  or  hoists  of 
similar  capacities.  The  folder  also 
gives  photographs  of  the  other  Fordson- 
operated  road-building  equipment  of  the 
company. 

Concrete  Waterproofing  and  Harden¬ 
ers — The  Master  Builders  Co.,  Cleve¬ 
land,  has  issued  two  new  specification 
books  on  concrete  waterproofings  and 
concrete  hardeners.  These  have  been 
compiled  for  u.se  by  architects,  engi¬ 
neers  and  contractors,  and  have  been 
thumb  indexed  for  convenience.  In  the 
hardener  folder,  both  integral  and  sur¬ 
face  treatment,  colored  and  uncolored, 
is  specified.  The  waterproofing  folder 
contains  specifications  on  liquid,  pow¬ 
der  and  paste  waterproofing  as  integral 
compounds,  and  al.so  specifies  a  number 
of  types  of  damp-proofings  and  water¬ 
proofings  for  surface  application. 

Poreer  Shovels — SPEEDER  MACHINERY 
CoRP.,  Fairfield,  Iowa,  in  its  latest  bul¬ 
letin  J-26,  de.scribes  its  J-yd.  shovels, 
cranes  and  draglines.  Clearance  dia¬ 
grams,  tabulated  specifications,  illustra¬ 
tions  and  text  make  up  the  12-p.  folder. 

Concrete  Slab  Construction — Repub¬ 
lic  Fireproofing  Co.,  Inc.,  31  Union 
Square,  N.  Y.,  has  issued  a  specification 
folder  containing  data  and  blueprints 
of  its  special  slab  construction  for 
floors  and  roofs  and  also  the  results  of 
te.sts  made  on  this  type  of  slab  by  the 
Columbia  University  Testing  Labora¬ 
tory.  The  construction  consists  of  a 
hollow  block  known  as  Slagblok  spaced 
about  20  in.  apart  on  the  forms  and 
embedded  between  reinforced  concrete 
ribs  and  beams. 


Prosperity,  according  to  press  dis¬ 
patches  from  White  Pine  Camp,  is  to 
be  the  Republican  campaign  issue  this 
fall.  Politics  aside,  few  will  question 
the  fairly  obvious  fact  that  the  con¬ 
struction  industry  is  enjoying  an  un¬ 
usually  long  and  unusually  flush  period 
of  prosperity. 

If  scientific  proof  of  this  fact  were 
required  one  need  merely  turn  to  Engi¬ 
neering  News-Record  statistics,  as  pre¬ 
sented  in  the  Sept.  2  issue.  On  p.  398 
the  curves  of  construction  cost  and 
volume  show  that  despite  the  heavy 
1926  increa.se  in  demand  for  materials 
and  labor  the  supply  has  been  so  ade¬ 
quate  as  to  hold  prices  to  a  surprisingly 
even  level.  This  means  stability,  which 
creates  confidence,  which  assures  pros¬ 
perity. 

A  test  of  soundness  in  an  industry 
is  an  ability  to  supply  increasing  de¬ 
mand  without  boosting  costs.  Unsound¬ 
ness  is  immediately  betrayed  by  a  mar¬ 
ket  that  fluctuates  with  the  demand — 
when  prices  rise  sharply  with  active 
ordering  and  decline  when  orders  fall 
off.  Since  1922  the  construction  in¬ 
dustry  seems  to  have  learned  to  curb 
the  natural  incentive  to  grab  while  the 
grabbing  is  good. 

In  April,  1925,  the  actual  physical 
volume  of  construction  as  measured  by 
the  Engineering  News-Record  Construc¬ 
tion  Volume  Index  Number  rose  sharply 
to  211  from  161  for  March  (1913  =  100). 
This  meant  an  increased  demand  for 
labor  and  materials  of  31  per  cent  in 
the  space  of  thirty  days.  This  heavier 
demand  has  been  consistently  sustained 
until  it  may  now  be  called  the  new 
plane  of  demand. 

Did  costs  soar  in  recognition  of  this 


larger  market?  In  March,  1925,  the 
Engineering  News-Record  Cost  Index 
stood  at  210.20;  it  is  now  208.30.  Its 
range  compared  with  the  range  of  de¬ 
mand  was  as  follows: 


E.  .\*,-R.  E.  N.-U. 

1925  Cost  Index  Volume  Index 

March .  210  20  I6l 

April .  209  55  211 

May .  207  20  209 

June .  204  60  214 

July .  204.60  178 

Aui;uHt .  204.60  266 

.September .  202.  10  262 

October .  205  35  233 

November . ,  205.95  194 

December .  205.95  206 

1926 

January .  207.15  198 

February .  206.55  187 

March .  207  65  240 

April .  207  05  233 

May .  207  30  254 

June .  204  80  246 

July .  207  80  248 

AuRuat .  20k  30  252 

September .  208.  30  248 


The  other  charts  in  the  Sept.  2  issue 
tell  the  same  .story  of  stability.  In 
most  instances  the  1926  volume  lines 
are  well  above  those  of  1925,  while  the 
1926  price  lines  are’  under  those  of  a 
year  ago.  Building  construction,  ex¬ 
cept  residential,  is  heavier,  as  are  road 
lettings  also.  Labor  rates  are  generally 
higher,  but  prices  are  lower  in  the  face 
of  increased  production.  And  the  rail¬ 
roads  have  been  prompt  in  handling  all 
shipments. 

Statistics  of  the  construction  indus¬ 
try  do  more  than  “show” — they  estab¬ 
lish  the  fact  that  there  has  been  no 
break  in  the  year’s  unparalleled  ac¬ 
tivity.  They  do  not  speak  for  the  fu¬ 
ture;  hut  there  seems  to  be  no  reason 
to  expect  a  serious  slackening.  The 
country  is  in  a  mood  to  continue  doing 
business  on  a  large  scale. 


Extended  totals. 


I  .settling  tank 
I  elarifier  unit. 
I  pump  house. 

I  sludge  bed . . , 
I  headwall . 


E.  N.-R.  Unit  Prices  on  Recent  Jobs 

Remarkably  Close  Estimating  on  Pennsylvania  Bridge 

Bids  were  opened  by  Commissioners  Allegheny  County,  Courthouse,  Pitts¬ 
burgh,  July  14,  for  bridge  masonry  and  approach  filling  for  bridge  over 
Monongahela  River  connecting  McKeesport  and  Duquesne,  from  (A)  Vang 
Construction  Co.,  Bessemer  Bldg.,  Pittsburgh,  (awarded  contract) ;  (B)  Dravo 
Contracting  Ck>.;  (C)  Foundation  Co.  The  unit  bids  are  as  follows: 


J.SII  cu.yd.  excavation  in  foundations  above  elevation  73J  00 . 

1.446  cu.yd.  excavation  in  foundations  below  elevation  733  00 . 

132  cu.yd.  concrete  in  foundations  of  pier  No.  4  above  elevation  733  00  except 

cvlindrical  caissons .  . 

Ai.400  cu.yd.  concrete  in  foundations  of  piers  Nos.  I,  2,  and  3  lielow  elevation 

733.00 . . 

251  cu.yd.  concrete  in  cylimiric.al  caissons  of  pier  No.  4 . 

330  cu.yd.  concrete  in  i^estals . 

357  cu-jt!.  plain  concrete  in  foundations  of  abutments . 

4.037  cu.yd.  concrete  in  Piers  Noe.  I,  2,  3,  and  4  alwive  foundations  including 

volume  of  sandstone . 

380  cu.yd.  plain  concrete  above  foundations  in  abiitnicnts . 

929  cu.yd.  reinforce<l  concrete  in  abutments . 

3.300  sq.ft,  stone  faring  for  piers . 

600  bbl.  extra  Portland  cement . 

218  cu.yd.  stone  draitM . 

460  sq.vd.  membrane  w'nterpr<M>finK . 

39,600  lb.  structural  8t<-el . 

92.200  lb.  steel  reinforcing  and  dowels . 

6.700  lb.  anchor  bolts . 

435,000  lb.  steel  sheet  piling  left  in  place,  as  indicatisl  on  plans,  upon  written 

orders  of  the  Director .  .  . 

10  ni.ft.b.m.  timb«‘r  sheeting  left  in  place  upon  written  ordiT  of  Director. . . . 

3.61 1  cu.yd.  earth  filling  for  approarhi-s . 

7.945  cu.yd.  slag  filling  for  approaches . 

300  cu.ya.  run-of-bank  .slag  surfacing . 

5  in.ft.hni.  lumlier  in  temporary  roadways,  ste|)s.  f<M>t walks,  barriers,  etc.. . . 

816  cu.yd.  excavation  (grading) . 

3.000  lin. ft.  prenioliled  reinforceil  concrete  piles . 


Concrete  Road  in  Kansas 

Bids  were  opened  by  State  Highway  Commission,  Topeka,  July  16,  (lowest 
four  and  highest)  for  Federal  Aid  Project  No.  268,  Sect.  “E,”  State  Highway 
No.  92,  Leavenworth  County,  (A)  Reise  &  Shearer,  Kansas  City,  (awarded 
contract);  (B)  F.  P.  Sargent  Construction  Co.,  Leavenworth;  (C)  Massman 
Construction  CJo.,  Kansas  City,  Mo.;  (D)  T.  G.  Morris  &  Co.,  Oskaloosa;  (D) 
Hyman  Spitkaufsky,  Kansas  City,  Mo.  The  unit  bids  are  as  follows: 


A 

B 

C 

$6  00 

$8.00 

$4  50 

15.00 

8.00 

24  50 

14  CO 

12  00 

II  50 

13  00 

10  00 

II  00 

18  00 

18  00 

11.00 

20  00 

18  00 

15  00 

20  00 

lb  00 

12  50 

13  50 

13  00 

13  00 

24  00 

22  00 

19.  50 

20  00 

18  00 

18  00 

4  50 

4  00 

2  70 

2  45 

2.  50 

2  32 

5  50 

6  00 

II  50 

3  bO 

3.00 

5  00 

to 

.  10 

.07 

06 

.06 

.05 

.20 

1.5 

.  12 

.03 

.06 

.05 

130  00 

40  00 

30.00 

1  30 

1  00 

1  00 

1  20 

1  40 

1  75 

1  20 

4  00 

5  50 

130  00 

150  00 

153  00 

1  25 

2  50 

2  00 

2  00 

3.00 

3.00 

$222,649 

$225,526 

$226,722 

90.086  cu.yd.  earth  excavation . . 

553  cu.yd.  earth  borrow . 

550  cu.yd.  rock  excavation . 

651  4  cu.yd.  claas  *‘A'*  concrete . 

2  eu.ytl.  claaa  “K”  concrete . 

57.722  ib.  reinforcinir  steel  in  place . 

5.290  lin. ft.  guard  fence,  cable,  H.C.  posts. 
41 . 2  stations  hcnlge  to  be  removed . 


Extended  totals. 


A 

B 

C 

D 

E 

$0.28 

$0.27 

$0.32 

$0  30 

$0.36 

.28 

.27 

.32 

30 

.36 

2.00 

1. 50 

1.  50 

2  00 

2  50 

18  00 

21  00 

19  00 

21  00 

21  00 

40.00 

40.00 

35.00 

40  00 

35.00 

.05 

.05 

.05 

05 

.051 

.70 

.90 

80 

1  00 

80 

5  00 

10.00 

10  00 

10  00 

15  00 

$43,679 

$45,316 

$48,206 

$48,639 

$54,083 

Extended  totals .  $145,115 


A 

B 

c 

D 

E 

$4. 

10 

$5.00 

$4.70 

$6.00 

$6.75 

3. 

10 

2.50 

2.88 

4.00 

7.75 

7. 

50 

5.00 

3.45 

4.  50 

7  75 

1. 

50 

1.00 

1.55 

1.50 

2  99 

7 

00 

10.00 

7.00 

6  00 

10  00 

14 

00 

10.00 

12  50 

12  00 

12  00 

100 

00 

100  00 

125.00 

178  00 

225.00 

100 

00 

100  00 

125.00 

156.00 

225.00 

26,000 

00 

20,500  00 

13.600.00 

15,500  00 

39,900  00 

1.650 

00 

1,200.00 

5,050  00 

3.175.00 

4.500.00 

25,840 

00 

32,000  00 

38,400  00 

35,950  00 

42.000.00 

2,470 

00 

2,800  00 

2,350  00 

3,375.00 

6.500.00 

4,400 

00 

4,000  00 

5,000.00 

4.750  00 

6.  .00  00 

2,625 

00 

2,500.00 

3,100.00 

5,330  00 

4,500.00 

1.940 

00 

2,200.00 

2.600  00 

2,600  00 

3,500  00 

no 

00 

100  00 

125.00 

279.00 

175  00 

$143.1 

115 

$147,980 

$148,139 

$169,752 

$240,169 

On  Concrete  Piling 

The  following  unit  prices  are  included 
in  the  low  bidders’  estimates  on  various 
contracts  awarded,  1923  to  date: 

l*riep  prr 

I.orstion  D«tp  I.in.l't.  bin.  Ft 

t'isiluct,  St.  I..<Miis, 

Mo .  Junf.  1923  35.170  $2.10 

Ilriilgf,  Ch.'iricston. 

.S.  r .  Aug..  1923  47.120  2.89 

Dolawsrr  lliver 
Briilgf  s|ipp>ach 
piers,  Philaalelphia, 

Pa .  Feb..  1924  3.000  2.00 

ram.leii,  N.  J.  .  Feb.,  1924  6,000  3.45 

Viaduct,  Jersey  City. 

N  J .  Mar..  1926  6.150  2.50 


Steel  and  Cement  Shipments 
Indicate  Construction  .Activity 

The  pre.sent  activity  in  sto«'l  and 
cement  movements  constitutes  a  reli¬ 
able  indicator  of  the  persistence  of  the 
construction  drive,  begun  in  1922  and 
still  making  headway. 

Shipment  stati.stics  are  evidently 
more  indicative  of  actual  volume  of 
work  being  done  than  either  mill  out¬ 
put  figures  or  bookings  of  forward 
orders. 

The  seven-months  total  of  structual 
steel  shipments  in  1926  was  8  per  cent 
greater  than  for  the  corresponding 
period  last  year.  Cement  shipments, 
however,  for  the  same  period  showed  a 
gain  of  only  2  per  cent,  compared  with 
the  first  seven  months  of  1925. 

The  per  cent  gain  (-f )  or  loss  ( — ) 
each  month  this  year  over  the  corre¬ 
sponding  month  in  1925,  in  steel  and 
cement  shipments,  follows: 


Outfall  Sewer  and  Treatment  Plant  in  Illinois 

Bids  were  opened  by  Bd.  Local  Improvements,  Mundelein,  July  21,  for  con- 
.structing  outfall  sewer  and  treatment  plant,  from  (A)  O’Brien  Bros.,  1923 
North  Kildare  St.,  Chicago  (awarded  contract);  (B)  Union  (instruction  Co., 
Des  Moines,  la.;  (C)  G.  Chapman;  (D)  H.  Rees  &  Sons,  Quincy;  (E)  S.  J. 
Groves.  The  above  bidders  are  those  who  bid  for  the  complete  job.  The  unit 
bids  are  as  follows: 

A  B  C  D  E 

11.450  lin.ft.  27-in.  vitri6ml  flip  pipp  sowrr .  $4.10  $5.00  $4.70  $6.00  $6.75 

4,390  lin.ft.  21-in.  vitrified  tile  pipp  wwrr .  3.10  2.50  2.88  4.00  7.75 

l,505  lin.ft.  I  Wn.  vitrified  tile  pipe  sewer .  7.50  5.00  3.45  4.50  7.75 

1,170  lin.ft.  lO-in.  vitrified  tile  pipe  sewer .  1-50  1.00  1.55  1.50  2  99 

500  ft.  of  depth,  concrete  manholes .  7.00  10.00  7.00  6  00  10  00 

56  manhole  frames  and  covers... .  14.00  10.00  12.50  12.00  1200 

I  settling  tank  bv-pass  chamber .  100  00  100.00  125.00  178  0  0  225.00 

I  filter  bed  by-pnsa  chamber .  1 00  00  100  00  125.00  156.00  225.00 

I  two  story  settling  tank .  26,000  00  20,500  00  13.600.00  15.500  00  39,900  00 

I  dosing  Unk .  1.650  00  1,200.00  5,050  0  0  3.175.00  4.500.00 

I  filter  bed .  25,840  00  32,000  00  38,400  00  35,950  00  42,000.00 


Stc.l 

•'■ennent 

Per  ('cnt 

Per  Ont 

January'  . 

.  +17 

i  10 

February  . 

.  -f  » 

—  3 

March  . 

.  +12 

—  7 

April  . 

—  10 

.  4  3 

+  7 

June  . 

.  +  8 

+  9 

July  . 

.  +6 

f  3 

The  gains  in  steel  shipments  are 
conspicuous,  compared  with  cement, 
which  fell  below  1925  in  February, 
March  and  April  of  this  year.  Steel 
showed  a  greater  increase  than  cement 
in  every  one  of  the  seven  months  ex¬ 
cept  May  and  June,  1926. 

The  following  computations  on  fabri¬ 
cated  structural  steel  shipments  are  by 
the  Department  of  Commerce,  the  fig¬ 
ures  on  cement  were  compiled  by  the 
Bureau  of  Mines,  both  are  for  the 
nation  as  a  whole: 


Struct  ursl  Steel 
Shipments 
Tons 

1926  1925 

Jan .  207.400  176,900 

Feb .  192,150  186.050 

March....  250,100  222,650 

April .  244,000  231,800 

Nlay .  237,900  231.800 

June .  253,150  234,850 

July .  265.350  250,100 


Cement 

Shipmeuta 

Barrels 

1926  1925 

5,672.000  5.162,000 
5,820,000  6,015,000 
9,539,000  10,279.000 
12,961,000  14,394,000 
17,951.000  16.738,000 
19,113,000  17,501,000 
18,767,000  18,331,000 


Crude  oil  production  in  the  United  Federal  Reserve  Board’s  weekly  con- 
Stetes  in  the  week  ended  Sept.  4  totaled  dition  statement  of  697  reporting  mem- 
2,196,300  bbl.  per  day,  an  increase  of  her  banks  as  of  Sept.  1  shows  an  in- 
19,450  over  the  average  daily  output  of  crease  of  $110,000,0()0  in  loans  and  dis- 
the  previous  week.  The  increase  was  in  counts  and  a  decrease  of  $16,000,000 
the  fields  east  of  California.  investments. 


7mo8.  1,650,050  1,534,150  89.823.000  88.217.000 

Sales  of  six  chain  store  systems  in 
August  and  in  the  first  eight  months  of 
1926  show  substantial  increases  over 
similar  periods  of  1925. 

More  cars  were  loaded  with  revenue 
freight  in  the  week  ended  Aug.  28  than 
in  any  previous  week.  The  total  was 
1,136,233  cars.  This  beat  the  former 
record,  made  in  the  corresponding  week 
of  August,  1925,  by  11,795  cars. 
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Weekly  Construction  Market 


The  rate  at  which  materials  are  actually  being  con¬ 
sumed  in  current  construction  opeiations,  as  compared 
with  the  corresponding  period  in  other  years,  is  indi¬ 
cated  by  statistics  of  revenue  freight  loadings  furnished 
by  the  American  Railway  Association. 

Since  the  two  industries,  construction  and  automotive, 
are  considered  largely  responsible  for  present  prosper¬ 
ity,  car  loadings  in  these  are  shown,  compared  with  total 
freight  movements. 

The  following  tabulation  shows  revenue  loadings,  for 
the  entire  country,  during  the  first  thirty-two  weeks  of 
this  year,  1925  and  1924: 


First  Al>  Classes  Con-  Automobiles 

Tliirty-two  of  Iteveiiue  stniction  and  Motor 

Weeks  Freinht  Materials*  Trucks* 

of  Cars  Cars  Cara 

1926 .  31.364,930  8,154,881  627,298 

1925 .  30.326,099  7,884,785  606.521 

1924 .  28,597,081  7,435,241  571,941 


*F,stiniated  by  K.  N-U. 


Mere  figures  on  total  number  of  freight  cars  moved 
during  the  period  in  question,  would  mean  little  were  it 
not  for  the  fact  that  the  average  load  per  car  is  now  a 
fraction  of  a  ton  greater  than  at  this  time  in  the  other 
two  years. 

The  element  of  distance  is  also  important  in  the  con¬ 
sideration  of  freight  movements.  With  this  in  mind  it 
is  found  that  freight  traffic,  measured  by  the  number  of 
tons  of  freight  to  each  mile  of  the  distance  covered, 
amounted  to  227,116,889,000  net  ton-miles,  for  the  first 
half  of  1926,  exceeding  by  0.7  per  cent  the  best  previou.s 
record,  which  was  made  during  the  corresponding 
period  in  1923. 

The  volume  of  freight  handled  was  heaviest  in  the 
Southern  district,  with  the  Eastern  next  and  the  West¬ 
ern  third,  comparing  the  first  six  months  of  1926  with 
the  same  period  last  year. 


New  York 

Atlanta 

Dallas 

Chicago 

Minneapolis 

Denver 

San  Francisco  Seattle 

Montrv:  I 

Steel  Products 

Structural  shapes,  100  lb . 

g3  34 

S3  80 

S4  IS 

S3  10 

S3. 35 

S3  07i 

S3. 30 

3.35 

—S3. 7.5 

Structural  rivets,  100  lb . 

4  20 

3  SO 

4  75 

3  50 

3.75 

4 .65 

5  00 

4  00 

S.'U 

Keinfurcini;  bars,  |  in.  up,  100  lb. . 

3  24 

2  80 

3  38 

2.60 

2.87J 

3.77i 

2.95 

3.25 

2.50 

Steel  pipe,  black,  2}  to  6  in.  lap. 

discount . 

48% 

51% 

33.6% 

51% 

54.25% 

36% 

35. 6®  49. 

2%  45% 

37.  S3 

Cast-iron  pipe,  6  in.  and  over,  ton 

S2.(iO@S3.f4) 

45.2.5 

54.00 

49.20@50.20  53  00 

64.00 

50  00 

55.00 

55.00 

Concreting  Material 

• 

Cement  without  bags,  bbl . 

2.50@2.60 

2  35 

2.05 

2.10 

2.32 

2.85 

2.31 

2.65 

1 

Gravel,  J  in.,  cu.yd . 

1  7.3 

1 

2.38 

1  60 

1.65 

1.90 

1  80 

1.50 

1  50 

Sand,  cu.vd . 

1  00 

1.60 

2.00 

1.40 

1.25 

1.00 

1.40 

1.50 

1  25 

Crushed  stone,  J  in.,  cu.yd . 

1  94 

2  SO 

2.83 

1.87i 

1.75 

2.50 

1.70 

3  00 

2  00 

Miscellaneous 

Pine,  3x12  to  12x12,  20  ft.  and 

under,  M.ft. .  . 

62.00 

34  00 

56  00 

40.50 

38.25 

34.75 

27.00 

23.00 

50.00 

Lime,  finishing,  hvdrated,  ton . 

18  20 

23  SO 

20  00 

20  00 

25 .  .50 

24.00 

22.00 

24.00 

21.00 

Lime,  common,  lump,  per  hbl . 

2.10®3  00 

1  SO 

1.85 

2  25 

1.60@1 .70 

2.70 

1  60 

2.80 

10.00 

Common  brick,  delivered,  1,(K)0... 

20.40(a22.40  10  SO 

14  10 

12.00 

13.75 

9®  10 

15.00 

15.00 

20.25 

Hollow  building  tile,  4x12x12,  per 

block . 

Not  used 

.0895  112 

075 

076 

.075 

.09 

.10 

Hollow  partition  tile  4x12x12,  per 

block . 

.1112 

.0895  .112 

.075 

076 

075 

108 

.09 

.08 

Linseed  oil,  raw,  .S  hbl.  lots,  gal... . 

.951 

.99i  1.13 

-I-.92 

—1 .03 

1.14 

-1-1.04 

1.12 

1  03 

Common  Labor 

Common  labor,  union,  hour . 

.901 

.30 

87i 

.  50®  55 

.62i 

Common  labor,  non-union,  hour. .. 

25 

30®  50 

82  J 

.45®.  60 

40®  45 

.50 

50 

30®  35 

Exiilunation  of  I'riroo — Prices  are  to  con¬ 
tractors  In  carload  lots  unless  other  quan¬ 
tities  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
-F  or  —  siitns.  For  steel  pipe,  the  pre¬ 
vailing  discount  from  list  price  is  given ; 
48-5%  means  a  discount  of  45  and  8  per 
cent.  L.C.I.  is  less  than  carload  lots. 

New  Tork  quotations  delivered,  except 
sand,  gravel  and  crushed  stone,  alongside 
dock ;  common  lump  lime  in  280-lb.  bbl. 
net  and  hydrated  lime,  f.o.b.  cars ;  tile  “on 
trucks" ;  linseed  oil  and  cast-iron  pipe  f.o.b. 
Reinforcing  bars  (billet  steel)  and  shapes 
delivered  to  Job  in  Icss-than-carload  lots. 

L.abor  —  Cement  and  concrete  laborers’ 
rate,  $1.06}  ;  building  laborers,  90|c. 

Chlrago  quotes  hydrated  lime  In  50-lb. 
bags;  common  lump  lime  per  180-lb.  net. 
Rumber,  sand,  gravel  and  stone  f.o.b. ;  price 
on  fir  is  quoted  instead  of  pine.  Reinforcing 
bars  (billet  steel)  f.o.b.  warehouse  in  car¬ 
load  lots :  shapes,  less-than-carload  lots. 

Minneapolis  quotes  on  flr  instead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.  Ce¬ 
ment  on  cars.  Gravel  and  crushed  atone 
quoted  at  pit.  Bars  (billet  steel)  at  ware¬ 
house  in  carload  lots ;  shapes,  less-than- 
carload  lots. 


This  limited  price  list  Is  published 
weekly  for  the  purpose  of  giving 
current  prices  on  the  principal 
construction  materiais,  and  of  noting 
Important  price  changes  on  the  less 
important  materials.  Moreover,  only 
the  chief  cities  are  quoted. 

Valuable  suggestions  on  costs  of 
work  can  be  had  by  noUng  actual  bid¬ 
dings  as  reported  In  our  Construction 
News  section. 

The  first  issue  of  each  month  car¬ 
ries  complete  quotations  for  all  con¬ 
struction  materials  and  for  the  impor¬ 
tant  cities.  The  last  complete  list  will 
be  found  in  the  issue  of  Sept.  8  the 
next  on  Oct.  7. 


Denver  quotes  on  flr  instead  of  pine. 
Cement  ~on  tracks” ;  gravel  and  sand  at 
pit ;  stone  on  cars ;  lime,  brick,  hollow  tile 
and  lumber  on  Job.  Tile  price  is  at  ware¬ 
house.  Linseed  oil,  delivered  in  wooden 
bbl.  Common  lump  lime  per  180-lb.  net. 
Bars  (billet  steel)  and  shapes,  Lcl. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  Instead  of  cu.yd.  Common  lump 
lime  per  180-lb.  net.  Bars  (billet  steel) 
f.o.b.  in  carload  lots ;  shapes,  l.c.l. 


Pallas  quotes  lime  per  ISO-lb.  bbl. 
Cement,  cast-iron  pipe  and  cru.shed  stone 
f.o.b.  cars,  other  materials  delivered.  Bars 
(billet  steel)  and  shapes,  l.c.l. 

San  Francisco  quotes  on  Heath  tile,  eiss 
5i  X  8  X  11|.  Prices  are  all  f.o.b.  ware¬ 
houses  except  C.-I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter¬ 
minal.  (Jommon  lump  lime  per  180-lb.  net. 
Lumber  prices  are  to  dealers  in  yards  at 
San  Francisco,  for  No.  1  flr,  common.  Bars 
(billet  steel)  f.o.b.  in  carload  lots;  shapes, 
l.c.l. 

Seattle  quotes  on  Douglas  flr  (delivered) 
instead  of  pine.  Lump  finishing  lime  per 
180-lb.  net.  Brick  and  hollow  building  tile 
delivered.  Hydrated  lime  in  paper  sacki 
Sand  and  gravel  at  bunkers.  Bars  (billet 
steel)  and  shapes,  less-than-carload  lots. 

Montreal  quotes  on  flr  lumber.  Sand, 
stone,  gravel  and  lump  lime  per  ton. 
Stone  and  tile  are  delivered ;  sand, 
gravel,  lime  and  cement  on  siding;  steel 
and  pipe  at  warehouse.  Hollow  tile  per  ft. 
Cement  price  is  in  Canadian  funds  (the 
Canadian  dollar  stands  at  100.156).  Bag 
charge  is  80c.  per  bbl.  Discount  of  10c 
per  bbl.  for  payment  within  20  days  from 
date  of  shipment.  Steel  pipe  per  100  ft. 
net;  2}  in..  $37.83.  Bars  (billet  steel) 
and  shapes,  less-than-carload  lots. 


Business  Briefs 

Call  money  quoted  at  4i  per  cent. 
Sept.  7;  year  aero  4  per  cent. 

Time  loana:  Sixty-ninety  days,  4S; 
four-.«!ix  months,  4!i!@6  per  cent. 

Commercial  paper:  Best  names  4} 
per  cent;  other  names,  41  per  cent. 


On  Sept,  I,  1926 

E.  N.-R.  Construction  Cost  Index  Number  208.30 
E.  N.-R.  Construction  Volume  Index  Number  248 

For  Explanation  and  Details  of 
Indexes  Since  1913 
See  the  First  Issue  of  Every  Month 


